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THIRTEENTH SESSION 


Paris, 1-12 June 1937. 


GENERAL PROCEEDINGS 


2nd Section : LOCOMOTIVES AND ROLLING STOCK. 


INAUGURAL MEETING 
June 2nd, 1937. 


ProvisionaL CHAIRMAN : Dr.-INc. Ex. J. DORPMULLER, 
MEMBER OF THE PERMANENT COMMISSION OF THE ASSOCIATION. 


— The Meeting opened at 9 a.m. speak on the questions on our agenda. 
(Applause.) 
The Chairman. — Gentlemen, the Per- Gentlemen, among the questions we 


nanent Commission of the Association have to examine, we find the following : 
equested me to preside over the inau- 
ural meeting of the 2nd Section, and gards its construction, and special investiga- 
roposed, as President, Prof. Dr.-Ing. tion into the transmission and brake ques- 
V. WECHMANN, who — I am pleased tO tions. Comparative methods of testing 
ay so — is particularly competent to railcars. Detailed investigation into the 


1. Evolution of the rail motor car as re- 


iI—1 
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costs of railears and the methods of reduc- 
ing them.. 

2. Recent improvements in steam loco- 
motives of the usual type and tests of new 
designs (high-pressure reciprocating loco- 
motives and turbine locomotives) as regards 
construction, quality of materials used, 
efficiency, working conditions, maintenance 
and financial results. Testing locomotives 
at locomotive experimental stations, and in 
service with dynamometer cars and brake 
locomotives. 

3. Methods and devices used, in connection 
with electric traction, to save current be- 
tween the supply side of the power station 
and the driving wheels (feeders, substations, 
tractors), and in particular the use of mer- 
cury rectifiers. 


Your Section has, furthermore, to exa- 
mine jointly with the 38rd Section, Ques- 
tion IX, worded as follows : 


Results obtained from the automatic and 
distant operation of signals and points, and 
from locomotive cab signals. 


The question which, in my opinion, 
appears to be of exceptional importance, 
is Question VI, in connection with elec- 
tric traction. Your President, Prof. 
Wechmann, is a specialist in this matter. 
I feel sure your Section will make every 
endeavour to further the objects which 
the Railways concerned have in view. 

To conclude, I wish your work to be 
quite successful, and I now give up the 
Chair to Prof. Wechmann, President of 
the 2nd Section. 


— Prof. Dr.-Ing. Wechmann then took 
over the Chair. 
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The President (in German). — Gen 
lemen, I feel greatly honoured by bein 
chosen as the President of the 2nd Sec 
tion whose task is to investigate the ques 
tions relating to motive power and rol 
ing stock. 

I shall preside over your debates to th 
best of my ability, so that all Railwa 
Administrations may profit by our com 
mon work. To this end I must rely o 
your kind co-operation. Consequently 
earnestly beg Delegates to take part in th 
discussions, so that, thanks to our e& 
change of views, each of us may gathe 
copious information of a scientific an 
technical nature, with an eye to his fu 
ture work. | 


I will now propose as Vice-Presidents 


Messrs. P. Kouier, Chief Mechanic} 
Engineer of the Czechoslovakian Sta: 
Railways; | 

W. Hupxes, Chief Mechanical En. 
neer, Netherlands Railways; 

O. Storsanp, Manager, Norwegian St 
Railways ; 

O. H. Munck, Chief Mechanical Eng 
neer, Danish State Railways, j 


and as Principal Secretary, Mr. cu 
TRELL, Engineer, of the Belgian Nation} 
Railways Gompany. (Applause.) 


— Following the proposal of the Pre. 
dent, the Section then completed its B 
reau and drew up a provisional agen 


— The Meeting was then closed, 


Revision of the Rules and Regulations 


of the International Railway Congress Association. 


— The Meeting was resumed at 9.20. 


The President. — Before dealing with 
our agenda, we have to reach a decision 
as to the proposed alterations to Articles 
2 and 4 of the Rules and Regulations of 
our Association. 


— The President read out the propos- 
ed modifications (*). 

I personally see no objection to these 
alterations being approved, and I think 
the Section will agree with me on this 
subject. 


— The Section unanimously voted the 
proposal. 


The President (in German). — In ac- 


cordance with article 21 of the Rules 
and Regulations, we have also to appoint 
a Delegate on the Special Committee who 
will examine the proposed modifications. 


Mr. Koller, Vice-President. — I think 
I will voice the feelings of the whole 
Meeting in proposing that Prof. Dr.-Ing. 
WeEcHMANN be appointed. (Applause.) 


The President (in German).— I thank 
the Meeting for this special mark of sym- 
pathy and I willingly accept to carry out 
this duty. 


— The 2nd Section then met jointly 
with the 3rd Section (Working) for the 
discussion of Question IV. 


(*) See wording of the proposed alterations in the September 1937 number of this 
Bulletin, p. 1962 (Summary of Proceedings, Paris Congress, 1937), and revised Rules and 


Regulations in the January 1938 number, p. 98. 


[ 621. 43 ] 


QUESTION IV. 


Evolution of the rail motor car 
as regards its construction, and special investigation 
into the transmission and brake questions. 


Comparative methods of testing railcars. 


Detailed investigation into the costs of railcars 
and methods of reducing them. 


Preliminary documents. 


Report (North and South America, 
China and Japan), by E. WANAMAKER. 
(See Bulletin, April 1937, p. 857, or spe- 
cial issue No. 26.) 


Report (Germany, Austria, Bulgaria, 
Denmark, Egypt, Finland, Greece, Hun- 
gary, Norway, Poland, Rumania, Sweden, 
Switzerland, Czechoslovakia, Turkey, Ju- 
goslavia), by Herr StrorBe. (See Bulle- 
tin, May 1937, p. 1281, or special issue 
No. 35.) 


Report (Belgium and Colony, Spain, 
France and Colonies, Great Britain, Do- 
minions and Colonies, Italy, Luxemburg, | 
Netherlands and Colonies, Portugal and 
Colonies), by L. Dumas and J. L&vy. (See | 
Bulletin, May 1937, p. 1863, or special | 
issue No. 36.) 


Special Reporter : L. Dumas. (See Bul- 
letin, June 1937, p. 1521). 


SECTIONAL DISCUSSION. 


Joint Meeting held on June 2nd, 1937, 
by the 2nd and 3rd sections. 


Proressor Dr.-Inc. WECHMANN In tHe Cuatrr. 


The Meeting was opened at 9.30 a.m. 


The President (in German). — We 
are now going to discuss Question IV, 
which is the first subject on our agenda. 

Mr. Dumas, the Special Reporter, will 
open the proceedings 


Mr, Dumas, Special Reporter (in 
French). = Gentlemen, it would seem 
that the chief characteristic of the mo- 
dern railcar is its high average speed, 


= 


an average speed due to its high maxi-} 
mum speed, its great power of accelera-} 
tion, and excellent braking power. 

To solve the various problems arising, 
the great Railways, with the assistance 
of the builders, have adopted in recenti 
years certain solutions, perhaps not al 
together final, but at least already ver 
satisfactory. 

These problems of maximum speed, 
acceleration and braking have thereforet 
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been solved technically, and these tech- 
nical solutions are available to the Rail- 
ways. 

Maximum speeds of 140 to 160 km. 
(87 to 100 miles) an hour have been 
reached in many countries in actual 
working. Accelerations giving a speed 
of 80 km. (50 miles) an hour in 50, 60 
or 70 seconds are current practice, and 
stops within the minimum distances de- 
termined by the adhesion are nowadays 
within the reach of everyone. 

Consequently, I consider that these ba- 
sic problems have been satisfactorily 
solved during the last few years, and that 
at the present time new problems have 
arisen as regards making the evolution 
of the railcar completely satisfactory 
from the operating point of view. 

These new problems essentially inclu- 
de the problem of comfort and the pro- 
blem of economical maintenance. They 
also include that of increasing the capa- 
city of railcars to make it possible to re- 
place steam trains by railcars, whether 
they are fully used or badly frequented. 

Finally, besides these problems which 
affect only the Rolling Stock and Trac- 
tion Department, there are no doubt 
problems concerning the permanent way, 
as well as the working, for all of which 
the Departments concerned are now end- 
eavouring to find solutions. 

Permanent way problems : adaptation 
of the track for the high speeds attained 
by railcars; operating problem : modi- 
fication and adaptation of operating me- 
thods. 

_ These considerations led me to word 
Summary 7 as follows. 


1. Satisfactory technical solutions have 
been found in the course of the last two 
9r three years to the speed, acceleration, 
oraking and safety problems. 
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The future of the railcar now depends 
on the solutions that will be adopted as re- 
gards comfort, economical maintenance, and 
capacity. This future also depends on fu- 
ture improvements of the track (curves, 
superelevation, elimination of rail joints or 
reduction of their number) and on the 
adaptation of the operating methods to the 
rail motor car. 


The President (in German). — Does 
anyone wish to say anything about Sum- 
mary 1 which has just been read? 


Mr. Le Besnerais, French Nord Rail- 
ways (in French). — Mr. President, I 
think it would be very interesting to have 
some additional information about what 
has already been done in certain coun- 
tries to adapt the operating methods to 
the railcar, or more exactly I think, the 
mutual adaptation of the railcar and 
operating methods, seeing that they must 
both take each other into account. 

From this point of view, and more- 
over as it says in the special report, the 
railcar is not only intended to replace 
trains on secondary lines, but attempts 
are being made more and more to use 
it on main lines to replace fast or ex- 
press trains. 

Very often, owing to the still insuffi- 
cient capacity of the railcar, this requi- 
res several services to be run, and then 
the operating methods are affected as the 
replacement can either be done by two 
services at the same time as the old train, 
or the services can be spread over the 
day in a different fashion. 

This may affect the railcar itself, as 
the question of increasing its capacity 
will be of greater or less importance ac- 
cording to whether the services are to be 
run at a given moment or spread over a 
greater part of the day. 

On the French railways we have al- 
ready had some experience both of the 
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problem and of the difficulties that arise 
in trying to solve it, and we would be 
much obliged if foreign Railways con- 
fronted with the same problem could 
give us some idea of the way in which 
they have gone to work, the difficul- 
ties they have experienced, and the solu- 
tions they have adopted to overcome 
them. 


Mr. Renevey, Algerian Railways (Joint 
management) (in French). — The ques- 
tion just raised by Mr. Le Besnerais gives 
us the opportunity to stress a point 
which I should like to see examined be- 
fore we discuss the summaries. An 
agreement should be reached about the 
terms used. 

Our very competent Reporter has used 
the term « autorail » (railcar) in his spe- 
cial report instead of « automotrice » 
(rail motor coach). 

The word « automotrice » was form- 
erly used to replace the word « voiture » 
(coach), a rail motor coach being consi- 
dered as a passenger coach equipped 
with a motor. 

Nowadays this word has been given a 
much more general meaning, and if sets 
of two or three vehicles can still be called 
railears, I think there is some difficulty 
in applying this word to:the much larger 
units, such as the American trains men- 
tioned in the reports. 

In Mr. Wanamaker’s report, for exam- 
ple — as everyone, moreover, was able 
to learn from the technical press — men- 
tion is made of the construction of cer- 
tain trains in America, called « auto- 
rails » (railcars), which consist of three 
diesel locomotives and seventeen coaches. 

I think it would be as well to define 
the limits of the word « railcar » be- 
cause a set of 3 locomotives and 17 
coaches should be called a train. 

The P.L.M. for example has under 
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construction two double-unit diesel loco- 
motives, each of 4000 H.p., which will 
probably be used on the Paris-Nice line. 

When the trains are hauled by this 
type of diesel locomotive instead of by 
stearn locomotives, I do not think they 
will turn into railcars. 

In fact a definition must be found for 
the railcar. 


The President (in German). — I 
should like the delegates to express an 
opinion on the question raised by Mr. Le 
Besnerais first of all. 


Mr. Sakr, Egyptian State Railways. —_ 
With regard to the first point of the 


summary, I should like to state that the 
reliability of the railcar is of equal im- 
portance as speed. I should like to know 
if any information has been gathered as 
regards failures and breakdowns of rail- 
cars whilst in service, per 100000 kilo- 
metres run, as compared with a corres- 
ponding steam locomotive which works 
the same service, and if so, particulars of 
the delay to traffic. 


Dr. Leibbrand, Deutsche Reichsbahn 
(in German). — If I have understood 
him aright, Mr. Le Besnerais wanted to 
know the results obtained when replac- 
ing heavy steam trains by railcars. 

We have done this on a large scale, in 
concentrated services, above all services 
between large towns, as well as in dis- 
tricts with little traffic, such as the south 
and east of Bavaria. When we tried to 
replace heavy steam trains by light trains 
between the 7 large towns of the Ruhr 
Valley, with an average of half a million 
inhabitants, various experts said it would 
be impossible to do so as the traffic was 
concentrated at certain hours during 


which even the heavy trains were over-_ 
loaded, and it was not possible to consi-. 
der spreading the traffic over the whole 


| 
| 
| 
| 


j 
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1y in a more uniform manner by the 
se of small units. 
The experiment was tried, however, 
id the results were excellent. It is true 
at at the beginning railcars were not 
sed, but small steam trains, usually con- 
sting of only three coaches, because we 
id not got a sufficient number of rail- 
rs. As much as possible the trains foll- 
ved a standard timetable, i. were run 
regular intervals. Doubtless it is im- 
yssible to introduce such a timetable in 
uniform way everywhere, because the- 
are only a few lines where special 
ads can be reserved for the light trains, 
id so the standard timetable for the 
tht trains is upset by the timings of the 
ng-distance trains, particularly the ex- 
ess trains. 
We are going systematically to replace 
2am trains by railcars and we intend to 
troduce the same method of working 
other districts with heavy traffic, for 
ample between the towns of Frankfort- 
-Main, Mayence, Wiesbaden and Darm- 
udt. The operating costs are slightly 
gher, as many light trains for all that 
e still rather more expensive than a 
w heavy units. But the receipts have 
creased still more, so that taken as a 
10le the financial results are satisfac- 
ry. 
In the Ruhr Valley there are 200 to 
0 seats in each small steam train. Con- 
quently a single railcar will be insuffi- 
ant to replace a train, but a trailer will 
ve to be added; in services which pick 
ya lot of traffic, 2 railcars will have 
be coupled together with 2 trailers. 
The long-distance traffic worked by 
ilears requires to be organised on very 
fferent lines from this short-distan- 
traffic. We have put into service 
me fast railcars with a maximum 
eed of 160 km. (100 miles) an hour 
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between Berlin and other large German 
towns, such as Hamburg, Munich, Stutt- 
gart, Frankfort-on-Main, Cologne and 
Breslau. The distance may be as much as 
650 km. (404 miles). The timetables are 
so arranged that it is possible to get to 
Berlin during the morning, and return 
home in the evening. This means that 
1300 km. (808 miles) must be covered 
during the day and enough time be left 
between the two journeys to do business 
in the capital. These new services have 
been much appreciated by the public, but 
the railears have the drawback of a li- 
mited number of seats. Consequently 
special high rates have had to be charged 
and seats must be booked. These railcar 
services are consequently not a complete- 
ly satisfactory solution, and we do not 
propose to replace our long-distance ex- 
press trains by railcar services on a large 
scale. As soon as we have locomotives 
available to work these services about as 
quickly as the railcars, we will again use 
trains hauled by locomotives for long- 
distance services with important traffic. 
The railcars are not intended to replace 
the existing express trains, but to com- 
plete the services. They will continue to 
be of great use in the future wherever 
the heavy trains hauled by locomotives 
are not used to a sufficient extent be- 
cause the traffic is too small, and conse- 
quently they will be used during those 
hours of the day when a fast long-di- 
stance service is needed but there is less 
traffic, or for services to places between 
which there is no fast long-distance ser- 
vice at the present time. In this way it 
will be possible to give medium-sized 
German towns the benefit of long-distan- 
ce services, thereby meeting one of the 
urgent needs of the present. 

In addition to using railcars in heavy 
suburban traffic, as in the Ruhr Val- 
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ley, and to supplement the heavy trains 
in long-distance traffic properly speak- 
ing, the Reichsbahn, like many other 
railways, has found them a great success 
in the case of the light traffic in thinly 
populated districts, and the results have 
been just as good here as elsewhere. 
When changing over from steam to rail- 
cars, the transport of luggage, packages, 
express parcels and mail has sometimes 
given rise to difficulties. Some railcars 
were too small, and the engines were not 
sufficiently powerful for a goods wagon 
to be coupled up if needed. Consequent- 
ly we have used more powerful engines 
and enlarged the luggage compartments 
of our railcars. This has quite overcome 
the original difficulties. 


Mr, J. Lévy, Reporter (in French). — 
I want to answer the question raised just 
now by Mr. Le Besnerais, as well as Dr. 
Leibbrand’s very complete and clear sta- 
tement. 


On the French State System, which is 
a system with a very scattered popula- 
tion — the case which Dr. Leibbrand 
also had in mind — the railcar has also 
been used very widely, either to replace 
little used small trains or, on the contra- 
ry, together with heavy trains, like the 
experiment made in 1936 on the Paris- 
Havre line where there is a large town 
at each end of a 200 km. (124 miles 
long) line, with an intermediate large 
town, Rouen, and towns of secondary im- 
portance on the way. 


Through high-speed services worked 
by railcar were introduced between Paris 
and Havre; in addition services with a 
stop at Rouen and two or three stops be- 
tween Rouen and Havre were worked by 
heavy steam trains. Other heavy trains 
were run between Paris and Rouen with 
two or three intermediate stops; finally 


| 
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at the other end of the scale there ard 
railears working a shuttle service witli 
stops at the small stations. | 

This system, like on the Reichsbahn) 
has attracted quite a lot of custom to ei 
railway. 

Services have been speeded up, either 
thanks to the railcar alone} or by combing 
ing express train and railcar services, fo: 
example an express between Paris anq 
Tours and a railcar service betweett 
Tours and La Rochelle; like Dr. Leib 
brand reported just now, this makes ii 
possible to travel from Paris to La Ros 
chelle and back in the same day, a dij 
stance of about 400 km. (250 miles) iy 
each direction. 

One of the issues raised by Mr. Ly 
Besnerais’ question is as follows : if tha 
railcar can meet the average daily tr 
fic, what will happen on what are knowi 
as « peak » days, such as Sundays it 
summer and holidays, when the numbe} 
of passengers is very greatly increased 

Our experience last year was that oy 
such peak days we had to leave nearl/ 
all the railears in the depots and repla 
them by express steam trains to keep i 
the timetables, and this happened ju 
when our steam locomotives and nel 


ee 


ger stock were already heavily used els 
where. 

Such a situation gives rise to great a 
convenience, and in some countries ha 
greatly hampered the development of iy 
railear. 

Consequently it was imperative to solv4 
this problem. 

We have tried one solution whic 
seems to be satisfactory. 

The use of railears alone occasion 
difficulties in view of their small cap 
city; obviously several railcars could foll 
ow one another over the same line, b 
this gives rise to other operating diffii 
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culties : the drawback of increasing the 
number of train workings, level cross- 
ings, etc. 

First of all we tried to find a solution 
by ascertaining the number of persons 
using these services, which made it pos- 
sible to know when the railcar with 80 
or 100 seats had to be replaced by trains 
with 300 or 400 seats and when it was 
sufficient merely to double or treble the 
number of railcars. 

This done, by grouping the railcars 
on the lines where the increase in trai- 
fic was the smallest, and replacing them 
oy trains on the other lines, a new al- 
location of the railcars was obtained for 
ach centre or several neighbouring cen- 
res, enabling them to be used on holi- 
Jays, and the needs of the public met on 
he lines where the capacity of the rail- 
‘ars was insufficient. 

To do this without increasing the num- 
yer Of train workings it was necessary to 
ouple the railcars together, and here 
echnical knowledge came to the assi- 
tance of the operating problems. 

We now group our railcars in two 
vays : there are first of all the vehicles 
vhich can be coupled together and dri- 
en by a single driver in the leading rail- 
ar, remote control being electrical or by 
neans of compressed air and electro-val- 
es; another combination is to use two 
ailears which cannot be coupled toge- 
her, but the drivers of which can see 
ach other, the brake being worked by 
ne of them, while the leading driver has 

simplified code of signals the second 
river must obey. 

Both these systems have given good re- 
ilts, so that during our last peak period 
e were able to make use ofall our rail- 
rs, grouping them together on lines 
ith increased traffic, and replacing 
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them by trains on lines with heavy traf- 
fic, 

To elucidate the point just raised by 
Mr. Renevey, I think the term « auto- 
rail » (railcar) should be given a mean- 
ing rather like that of the unit in the 
case of electric traction. For our sub- 
urban traffic from Paris St. Lazare for 
a long time we have used electric trains 
composed of 4, 2 or 3 units, according 
to the hour of day; it appears that the 
main characteristic of the electric motor 
coach is the fact that it can be driven 
either as a single unit or coupled up. 

In the same way, the main characte- 
ristic of the railcar is the fact that if 
need be 1, 2 or 3 railcars can be coupled 
together. 


Mr. Koller, Vice-President. — In reply 
to Mr. Le Besnerais, I would like to re- 
port that on the Czechoslovakian State 
Railways, on the main lines and in the 
case of express trains where the number 
of passengers is not excessive but varies 
within rather wide limits, we have for 
some years adopted the classic solution 
of running a railcar together with one 
or two trailers. The coupling is of the 
ordinary type, and in this way we get 
a little diesel train. 

According to circumstances the rail- 
car is used by itself, or with one or two 
trailers. The complete train of this type, 
which is known as the « Blue Arrow », 
therefore consists of three coaches and 
there are about 220 seats, which meets 
our traffic requirements. On days with: 
heavy traffic, two trains of this kind cau 
be coupled together electrically. 

The engine power is from 400 to 500 
H.P. We propose to increase the power 
to about 600 Hp. by supercharging. 

The speed of these trains is 100 km. 
(62 miles) an hour. 
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Our initial difficulty was the rather 
unsteady running of both the railear and 
the trailers. 

To-day after several years’ experience, 
we have evolved a design giving comple- 
te satisfaction. 

The weight of the railcar is about 50 
tonnes (49.2 Engl. tons), and that of the 
trailers about 33 tonnes (32.5 Engl. 
tons): the latter are therefore rather 
heavy, and the number of seats is about 
75 per vehicle. 

The cost of such a train is only about 
two-thirds of that of a steam train of the 
same capacity. 

We propose to use similar trains, but 
of lighter construction, for local trains 
of average capacity on the main lines. 

For this purpose, in 1936 we ordered 
two new types of railcar, each the first 
of a series, one with electric transmis- 
sion and the other with electro-mechanic- 
al transmission on the Sousedik system. 

Mr. Barata, Portuguese Railways Com- 
pany (in French). — I have followed 
with great attention and much interest 
what Dr. Leibbrand and Mr. Koller have 
said. 


I had the opportunity of travelling in 
France and Germany to study their rail- 
way practice, and unless I am mistaken, 
on the French State Railways railcars 
are used not only for the main line ser- 
vices but also as feeders for the steam 
trains. 


I should be particularly interested to 
have some information from Mr. Lévy on 
the part played by railcars in collecting 
traffic for the steam trains; I would like 
to know if the results obtained on his sy- 
stem have been satisfactory, and in par- 
ticular if the cost price, for the railcars 
as a whole, is less than that of the steam 
trains formerly used. 
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The President (in French). — I would” 
like to point out to Mr. Barata that the | 
question of the operating costs is the | 
subject of point 7 in the Summaries and 
will be examined later on. 


| 
| 

Mr. Hupkes, Vice-President (in| 
French). — I would like to tell the Meet- 
ing about the results obtained by the Ne- 
therlands Railways with their triple rail- 
cars, | 

For some years we have had 40 diesel- | 
electric sets in service. | 

In our little country where the towns — 
are very near together, it is not only ne- | 
cessary to have trains of varying cone 
city, but it must also be possible to di- | 
vide up or combine trains in service re- | 
gularly. | 

With this object in view our trains are. 
fitted with automatic couplings so that 
the train can be coupled up or split up| 
on the way, and in addition a train of 
several sets can be driven by a single 
man. 

Our present services are worked by 
means of trains of one, two, three and 
four sets. <A train of four sets conse- 
quently consists of twelve coaches. Each 
set has 160 seats so that there are 640 
seats in a train of four sets. | 

These services have been worked for 
some years, and up to the present no dif- 
ficulties have occurred. | 


Mr, Dumas (in French). — To sum up’ 
the remarks made by the different speak- 
ers, we find that the question of increas- 
ing the capacity of railcars and that of 
working such services have received spe- 
cial attention from the Railways. 

Dr. Leibbrand told us that in Germany 
the railcar is systematically used for 
short and average distances, and that 
there is a tendency in the case of very 
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g distances to replace multiple-unit 
lears by trains during the periods 
h the heaviest traffic, while the mul- 
le-unit railears work additional servi- 
during the slack hours. This is the 
ichsbahn’s point of view. 
\ther Administrations have expressed 
ferent opinions. 
fhe Czechoslovakian State Railways 
nk that the best solution is to use a 
ficient number of trailers and even 
rease the power of railcars to meet all 
increases in traffic, and that it is 
ood plan to group two or three little 
s formed in this way into trains dri- 
| by a single man. 
Mir. Hupkes, the Netherlands Railways’ 
egate, going even further, states that 
Holland steps have been taken to sys- 
vatically obtain sets made up to two, 
ee of four triple-unit railcars driven 
a single man, i. sets of very large 
acity. 
n the United States, according to Mr. 
namaker’s report — and we all re- 
t the absence of Mr. Wanamaker him- 
f very deeply — at the present time 
Itiple railcars of 12 coaches or more 
used to replace complete trains. 
n view of these facts, we think we 
’e well advised to include in the first 
agraph of the summaries the question 
the capacity and that of the adapta- 
1 of the operating methods to the 
lear; these questions are very much 
the fore at the present time, and they 
uld be studied very carefully. 
Inder these conditions, I suggest to 
Meeting that Summary 1 be main- 
ed but slightly altered as regards the 
line, as follows : « ... and the adap- 
on of the railcar and the operating 
hods. » 


ir, Leibbrand (in German).— I would 
. to state that when I spoke just now 
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about heavy trains hauled by locomoti- 
ves, this can refer to both steam and elec- 
tric locomotives. 


Mr. Palmieri, Italian State Railways 

(in French). — I would like to go back 
to the question raised just now, and ma- 
ke one or two remarks about the railcar 
services on the Italian Railways. 
+ For a long time the question of intro- 
ducing railcar services has been under 
consideration in Italy. Such services 
have been introduced both on secondary 
lines, and on the main lines. 

On the secondary lines the object in 
view was to solve the problem of lines 
with very little traffic; on the main li- 
nes we wanted to speed up the services 
between places lying very far part. 

In the case of the main lines, we have 
put railcars into service over distances of 
250 km. (155 miles) and even 300 km. 
(186 miles), for example between Rome 
and Ancona, Milan and Venice, Venice 
and Trieste, and Venice and Bologna. 

Recently we put into service two elec- 
tric trains, consisting of three motor 
units and known as « electro-trains », 
which work between Naples and Bologna. 

On the trial runs recently made, these 
trains reached a speed of 192 km. (119.3 
miles) an hour as their maximum trial 
speed. The speed in service is 160 km. 
(100 miles) an hour. The run between 
Rome and Florence, a distance of 318 
km. (197.6 miles), is made in about 3 
hours, but account must be taken of the 
fact that this is a line with many curves 
and gradients. 

‘As regards the capacity of railcars, to 
meet peak traffic requirements we have 
not considered running several railcars 
one after the other, as in our opinion 
this makes the working too difficult, but 
rather coupling up railcars together. In 
the case of the old units in service, we 
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are coupling them together, each being 
driven separately. 

In the case of new types, we couple up 
two vehicles and drive them from one 
end or the other. 

With this system, we think we can 
meet all peak traffic requirements when 
the operating conditions do not allow for 
all the services during the day being 
worked by railcars. 
hours we use steam trains, and the rail- 
cars are kept in reserve for periods with 
less heavy traffic. 


Mr, Nicolet, French State Railways (in 
French). — I agree with the general 
principles of the proposed summaries, 
but I do not think they are sufficiently 
forthright in the case of the question we 
have been discussing this morning. 

The most important question is how 
the railcar is used. 

Consequently, I think that after having 
stated that satisfactory solutions have 
been obtained in the case of the pro- 
blems of speed, acceleration, braking and 
safety, it should be explicitely stated that 
the future of the railcar depends upon 
investigating and perfecting the operat- 
ing conditions, which should be defined 
very methodically, taking into account 
the particular requirements of each di- 
strict and each kind of traffic. 


Mr, Renard, French Est Railways (in 
French). — It seems to me that we are 
getting rather away from the subject, if 
we are to keep strictly to the wording of 
the question. 

I do think, however, that it is in fact 
necessary to adapt the operating methods 
to the use of the new possibilities techni- 
cal progress is always putting at our dis- 
posal, and, generally speaking, as the pre- 
vious speakers have made clear, this end 
has been attained. 
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It is certain, however, that from tl 
technical point of view, further progre: 
will have to be made. If, for exampl 
certain railways have run trains of up— 
42 vehicles driven by a single man, othe 
countries have not yet reached this stag 

I think therefore that the progress sti 
to be made should be looked for at on 
and the same time in the characteristic 
of the railcar itself in order to adapt 
more and more to the requirements, ar 
in the operating methods so as to get be 
ter and better utilisation, in meeting tl 
same requirements, of the more ar 
more improved engines which the evolh 
tion of knowledge in this field wi 
give Us. | 

I think, finally, that it would be : 
well to adopt the wording of the summ. 
ry as it stands with a slight modifie: 
tion. It is suggested we say that the fh 
ture of the railcar depends also on futi 
ve improvements... « and on the adapt 
tion of the operating methods to the | 
motor car. » 

I suggest we say. «... and on the I 
tation of the railcar characteristics ar 
methods of operation to the needs of t 
public » as, after all, our policy must 
adapted to the requirements of the p 
blic. | 

) 


French). — I do not wish to say 
thing after all, as the suggestion I 
going to make was similar to Mr. Ri 
nard’s. 


Mr. Matter, Swiss Federal Railways ( 
7 


Mr, Day, South African Railways a 
Harbours. — The South African Ra: 
ways are very interested in the metho 
that have been adopted in Europe to m 
the problem of obtaining efficient ra’ 
cars for service, but whilst being so i. 
terested, it is appreciated that Sou 
African conditions are rather “a 


| 
| 
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2 have gradients of 1 in 30, with cur- 
ures of 300 feet, and we should re- 
ire railcars to run on branch lines 
ere weights are limited. We have at 
sent approximately fifteen railcars in 
eration; they are not modern, being 
rol-operated, weighing about 14 tons, 
d are of limited capacity. We are, 
wever, of the opinion that we could 
> more railcars, and it is the intention 
the Administration to provide for a 
siderable number in the near future. 
In working out the cost of operation 
have been struck by the depreciation 
tor, and we thought it would be ad- 
able to get some information on this. 
is possible that many of the railcars 
ll not be running in ten years’ time, 
d if is very probable that many of 
se railcars will require the mechan- 
ns and transmissions being renewed 
fore ten years, and these are very im- 
rtant points, because the railcar must 
able to transport the passenger at rea- 
rable cost. 

[here is another point we should like 
‘ormation on too. Certain Railways 
» using obsolete railway coaches in 
nning services which enable them to 
et the needs of the public, and we 
juld like some information regarding 
» costs of these services. 

May I now state some of our difficul- 
s? The altitude goes up to 6000 feet. 
2 require a good power/weight ratio, 
shaps 10 H.P. per ton, and we require 
‘easonably large rail motor car within 
axle loading of 12 1/2 tons. It ap- 
irs to us that the railcar gives best re- 
ts where gradients are not severe. Our 
idients are severe — although I do not 
sh to infer that all our gradients are 
ere — perhaps 1 in 66 to 4 in 100, 
1 if anyone is operating railcars under 
se conditions we should like informa- 
non it. We think that diesel cars 


BULLETIN OF THE INT. RatLway ConcRESS ASSOCIATION 117 


will give the best results where the cost 
of fuel is most favourable. 

May I touch also on the transmission 
problem? We are now running mixed 
trains, which are partly goods and partly 
passenger. This is very unsatisfactory, 
the goods train is heavily loaded, with 
one or two passenger cars on the ends, 
and the expense of stopping and starting 
the goods train is considerable, the time 
taken is long and you get very unsatis- 
factory operation from both goods and 
passenger points of view. We feel that 
we must separate the passenger traffic 
from the goods, and that the railcar will 
be the best means of doing this. 

Regarding our long-distance traffic, 
very considerable distances have to be co- 
vered, usually requiring sleeping and 
dining accommodation, and this means 
that the application of the railcar will be 
limited to short-distance traffic. 


Mr, Dumas (in French). — Taking the 
remarks made into account, I think it 
would in fact be a good thing to stress 
a little more definitely in Summary 1 the 
value of a mutual adaptation of the rail- 
car and the operating methods, without 
going too far, however, so as to remain 
within the scope of our report, as Messrs. 
Renard and Matter pointed out. 

I suggest the following wording for 
the last sentence of Summary 1 : «... and 
especially on the mutual adaptation of 
the railcars and operating methods. » 


Mr. Renard (in French). — Did you 
deliberately forget to take my suggestion 
into account, about saying that the main 
object was not the mutual adaptation of 
the railcar and operating methods or in- 
versely, but the adaptation of both of 
them conjointly or simultaneously to the 
requirements of the public, which should 
be the dominating preoccupation. 
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Mr, Dumas (in French). — I did not 
add « to the needs of the public » on 
purpose, as we ourselves create these 
needs to some extent, and this lies some- 
what outside the scope of our report. 


The President (in German). — Does 
everyone agree to Summary 4 as amend- 
ed by Mr. Dumas? 


I shall be obliged if Mr. Dumas will 


read Summaries 2 and 3. 


Mr, Dumas. — Summary 2 : 


2. Railcar diesel engines can be divided 
into three classes: 

(a) 600 to 1800-H.P. engines, relatively 
heavy, but very economical as regards work- 
ing and maintenance; such engines are used 
extensively in the United States of America; 

(b) 300 to 600-H.P. engines weighing about 
5 ker. (11 lb.) per H.P., as adopted by most 
European Railways; 

(c) 200 to 300-H.P. engines, amongst which 
the Czechoslovakian, German and French 
horizontal engines deserve special mention. 

By the use of supercharging, which tends 
to extend, the weight/power ratio of engines 
can be reduced; improved behaviour of the 
motion and better dissipation of the lost 
heat units are also obtained. 


Summary 3 : 


3. Mechanical transmissions are quite sa- 
tisfactory, as regards weight, cost and effi- 
ciency, up to 300 H.p. Mechanical transmis- 
sions for 450 and 500 up. are being tested in 
Italy and in France. 

Electric transmissions are now fully per- 
fected for all powers, and are preferred for 
services on mountain lines and for multiple- 
unit working. 


Hydraulic transmissions have made de- 
finite progress in the course of the last two 


years, in respect of all powers and engine 
speeds, in Austria and Germany. 
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The President (in German). — Dc 


anyone wish to raise any point in ¢c 


nection with Summaries 2 and 3? 


Mr. Renevey (in French). — I qu 
agree with Summaries 2 and 3 as a wh 
le, but I am not sure that it is not 
exaggeration to state that at the prese 
time there are 1 800-H.p. engines for ra 
cars. 


Mr, Dumas (in French). — There ¢ 
engines of this power in America. 


Mr. Renevey (in French). — They ¢ 
not railcars in my opinion. | 

I do not think we can call rai 
trains consisting of three diesel locon 
tives, each of 2 000 or 1800 me. me 
Li coaches. 


The definition put forward just 
by Mr. Lévy in this connection appe 
completely justified to me. The chart 
teristic of railcars is that they can 
coupled together, and this is not the ¢ 
with the 17 coaches of the Ameri 
train. 


Mr, Dumas (in French). — The 
coach American trains can if requi| 
be reduced to 12 coaches, for exam} 
coupled up with other units. ; 


Mr, Renevey (in French). — I qy 
agree that the question of powerful 
gines and diesel-electric locomotives} 
of great interest, and I am quite prey 
ed to suggest that these subjects be 
cluded in the agenda of a future C| 
gress, but I do not think that there 
any 1 800-H.p. railcars properly speak: 


Mr, Dumas (in French). — I am sq 
I cannot agree with Mr. Renevey in | 
connection. When the principles 
which the 1 800-H.p. Winton engines 
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uilt are considered, it is obvious that 
vey have nothing in common with the 
eavy oil engines like those used on die- 
el-electric locomotives. 

These engines have been specially de- 
igned for railcars in America, and have 
ade it possible to increase the number 
f units in the railcar — I insist on the 
se of this word — from 3 to 4, 6, 12 
nd finally 17 coaches. These engines 
re all designed on the principle of light- 
ess, with a gross weight/power ratio 
f the order of 5, 6 and 7 kgr. (14, 13.2 
nd 14.4 lb.) per H.P., whereas the heavy 
ngines used on the diesel-electric loco- 
notives of the P.L.M., for example, ge- 
erally weigh about 15 to 17 kgr. (33 to 
1.) lb.) per HP. 


Mr. Renevey (in French). — These 
rains make runs of 1500 to 1800 km. 
930 to 1120 miles), and in my opinion 
his is rather a case of diesel-electric 
ocomotives. The Americans are perhaps 
nore advanced than us, but I really do 
ot see the difference. 


Mr, Dumas (in French). — The run 
nay be 200 km. (125 miles) long if ne- 
essary. The fact that the American 
uns are longer does not mean using 
lifferent names. 


Mr. Dreyfus, Midi Railways, France 
in French). — I think this difficulty 
ould easily be settled. The power of the 
ngine does not come into the question. 
f this powerful engine is fitted on a 
ehicle in which passengers are carried, 
hen it is a railear or rail motor coach; 
f on the other hand this powerful en- 
ine is not fitted in a vehicle in which 
assengers are carried, then it is a loco- 
1otive. 
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Mr, Dumas (in French). — This point 
has never been settled. 


Mr, Dreyfus (in French). — If this is 
not so, the word « automotrice » (rail 
motor coach) has no meaning if it is 
used for vehicles which do not carry pas- 
sengers. 


Mr. Sakr. — I see no mention in the 
report of steam railcars, and Mr. Dumas 
mentions only diesel cars. In Egypt, we 
have steam railears which are as good 
as the diesel railcars, and probably when 
we come to the question of costs there 
will be something said about steam rail- 
cars as well as diesel railcars. 


Mr, Stroebe, Reporter (in German). — 
As regards the point raised by Mr. Ré- 
nevey, the Reichsbahn has adopted the 
point of view that the decisive factor is 
not the power of the engine, but the 
method of construction of the vehicle. 

At the present time, for example, we 
have under construction, on the Reichs- 
bahn, a 1 300-H.p. four-unit railear and 
as its method of construction has certain 
well defined characteristics, we include 
the power vehicle in the rail motor 
coach class, for the following reasons : 


1) it is intended to transport passen- 
gers and includes a compartment for car- 
rying mails, and one for luggage and 
other goods; 
~2) it is coupled to three other vehicles 
of a related type and together with these 
forms a complete unit; 

3) starting and propulsion are assured 
not only by this vehicle but also by the 
machinery carried in the other vehicles: 
coupled to it. 


In fact, whenever it is question of 
multiple units in which the power for 
starting and propulsion is distributed to 
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several vehicles, we call it a railcar; on 
the other hand in the case of a vehicle 
known as a « locomotive » there is no 
space for carrying passengers, luggage 
or mails, and the starting and propulsion 
depend entirely on the power vehicle. 


Mr, Dumas (in French). — In brief, 
Mr. Stroebe says that the Reichsbahn is 
at present building a railcar of four ve- 
hicles, the first of which will be reserv- 
ed exclusively for the engine and lug- 
gage, and the other three for passengers, 
and he considers that this is a « Trieb- 
wagen » (railcar) and not a locomotive. 
This unit has a 1300-H.P. engine, so that 
it comes under heading (a) of Summary 
2 : 600 to 1800-n.p. engines. 


“Mr. Renevey (in French). 
This vehicle is under construction; now 
Mr. Dumas refers in his report to Ame- 
rican vehicles which are known as loco- 
motives in America. 


Mr, Le Besnerais (in French). — 
Without going back to this controversial 
question, there is another point which I 
think of great interest : the progress 
made in transmissions. 

The Special Reporter mentions mech- 
anical, electrical and hydraulic transmis- 
sions. Could he give us some informa- 
tion on the efficiency of these different 
types of transmission and the number of 
defects which have arisen with them in 
service? 

This question affects both the Oper- 
ating and the Rolling Stock and Traction 
Departments. The efficiency is particul- 
arly interesting from the point of view 
of the Rolling Stock and Traction De- 
partment which wants to get the cheapest 
possible equipment, and defects affect 
the Operating in particular, which is 
very pleased to have an economical ser- 
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vice, but is still more pleased when thi 
service is worked without anything evel 
going wrong. 

If Mr. Dumas cannot give us any in 
formation on this subject, we might per. 
haps get this information from the de 
legates representing the different Rail 
ways. 


Mr, Dumas (in French). — I think 
the question of the efficiency of the dif- 
ferent transmissions can be summed uf 
as follows : 

Mechanical transmissions : the effi. 
ciency has reached a high value, of the 
order of 90 %. 

Electric transmissions 
is still low, about 78 %. | 

Hydraulic transmissions the effi, 
ciency, which it was hoped would prove 
very high, is actually half-way eel | 
the two others. | 

Consequently more detailed informa, 
tion about hydraulic transmission! 
would be most interesting. 


: the efficiency 


Mr. Stroebe (in German). — Thy 
Reichsbahn has latterly preferred to us# 
the hydraulic transmission, which comi 
pared with electrical and mechanic 
transmissions, is characterised by it 
simplicity and reliability; the chang 
over to the different speeds is easy, and 
any mistakes made in changing have nj 
serious consequences. 

The maintenance costs of the hydra’ 
lic transmission are also satisfactory; th 
purely hydraulic parts require no sp 
cial maintenance; it must, however, b 
remembered that a hydraulic transmi: 
sion also has a mechanical part, which i 
more fragile. 

Compared with electric transmissio 
the hydraulic transmission has the a 
vantage of weighing less and costi 
much less for the same power. 
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We have triple railcars in service, with 
_ power of 2 & 600 H.P., one of which 
s equipped with electrical, and the other 
vith hydraulic transmission; these units 
ave, however, been in service too short 
time for definitive conclusions to be 
ormulated; these triplets are absolutely 
dentical as regards the design of the ve- 
icle properly speaking, but that equipp- 
d with hydraulic transmission weighs 
0 tons less than the other. 

These coaches are now in regular ser- 
ice, so that we will soon be able to 
nake comparisons. 

For multiple-unit working the hydrau- 
ic gear is quite suitable, and just as 
ood as the electrical transmission. 

It is also possible to easily couple up 
ehicles with electrical transmission and 
ehicles with hydraulic transmission. 

Finally the hydraulic transmission has 
urther possibilities as regards braking, 
he use of which is of particular import- 
nce on heavy gradients, even if they are 
mly short ones, or on very long gra- 
lients, where the brakes are severely tax- 
d; in such cases the brakes can be to 
ome extent relieved or assisted and their 
ction strengthened by means of addi-- 
ional braking devices of known design. 


We have found that it is necessary to 
it special equipment to make use of the 
iydraulic transmission for braking pur- 
ioses; and this equipment has not yet 
een brought into being. 


Mr. Le Besnerais (in French). — I am 
rateful to Mr. Stroebe for his very in- 
eresting explanation. My attention has 
en particularly attracted by the last 
oint he mentioned, that of connecting 
he transmission with the braking. We 
ave in fact been faced with a similar 
roblem on the French Nord Railway, 


If-—2 
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the problem of braking our very fast 
railcars. 

We have considered a fourth method 
of transmission, not mentioned in the 
reports : this is pneumatic transmission. 
We consider designing a propeller rail- 
car, this propeller being used both for 
propelling and stopping the vehicle. 

This is a new type of transmission 
which has not yet been completed but is 
under construction, and I think it will 
be interesting to follow its evolution. 


Mr. Leiner, Czechoslovakian State Rail- 
ways (in French). — I would like to 
call the attention of the Meeting to the 
combined electro-mechanical transmis- 
sion we use on our fast railcars. 

Of all the types of transmission, mech- 
anical, electric and hydraulic, we have 
obtained the best results from this com- 
bined type; it combines the advantages 
of the electrical transmission as regards 
starting, good acceleration, etc. with 
those of mechanical transmission, as re- 
gard efficiency at high speeds. 

Railcars equipped with this transmis- 
sion have already run many hundred 
thousand miles without coming up 
against any difficulties or requiring spe- 
cial maintenance. 


Mr, Dumas (in French). — This type 
of transmission was specially mentioned 
in the third paragraph of our special re- 
port. 


Mr. Nicolet (in French). — In the se- 
cond paragraph of Summary 3 it says : 


Electric transmissions are now fully per- 
fected for all powers, and are preferred for 
services on mountain lines and for multiple- 
unit working. 


In order to take into account the re- 
sults obtained, recently when running 
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multiple units with mechanical transmis- 
sions in France, as well as the results ex- 
pected from similar trials in Italy, I 
would like to make a slight change in 
the above paragraph as follows : « ... are 
preferred for multiple-unit working 
when heavy loads are to be hauled. » 


Mr, Dumas (in French).— The P.L.M. 
delegate has stated that on his system 
the electric transmission has been adopt- 
ed for hauling a trailer. 

Electric transmission would therefore 
appear to be the most satisfactory for a 
simple trailer. 


Mr, Nicolet (in French). — Coupling 
up two railcars with mechanical trans- 
mission as a multiple unit is now done 
very satisfactorily in France, both in the 
-case of railcars with one engine and 
those with two, For experimental purpo- 
ses, we have even gone as far as coupl- 
ing up three railcars, each with two en- 
gines and two mechanical transmissions, 
with a single driver, which argues well 
for the future of these devices. 


Mr, Dumas (in French). — That was 
mentioned in the special report. 


Mr, Nicolet (in French). — The word- 
ing of the Summary might appear to 
imply that electric transmission is neces- 
sary in the case of multiple-unit work- 
ing. I want this point to be insisted 
upon, seeing that the French railways 
have solved it satisfactorily. 


Mr. Poncet, French Est Railways (in 
French). — I support Mr. Nicolet. It is 
understood that electric transmission is 
completely satisfactory for multiple-unit 
working, but mechanical transmission 
also gives a very good solution of the 
problem. 


- cerned, I said just now that a special 
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We use a great many coupled up rai 
cars with mechanical transmission C¢ 
the Est Railway, we are very pleased wil 
the results, and we are far from consi 
ering adopting electric transmission — 
the moment. 

It would be enough to modifiy the fir 
paragraph of Summary 3 a little and sa 
for example : 

« Mechanical transmissions are qui 
satisfactory... They are currently use 
for multiple-unit working. » 


Mr, Van Schouwenburg, Dutch Ea 
Indies Railways Company. — I wish 
ask Mr. Stroebe if the mechanical part | 
a hydraulic transmission does not bee 
me too complicated when it is also uss 
for hydraulic braking, and if the maiy 
enance costs do not become too high | 
this case. : 


Mr, Stroebe (in German). — In rep 
to Mr. Van Schouwenburg’s second pou 
the tests carried out so far have ny 
made it possible to form a definite co} 
clusion, but they seem to be satisfactoy 

As far as the other question is co} 


vice would appear to be necessary, wil 
we call « a brake converter »; suchj 
device is essential when much_braki 
has to be done. | 

Tests made up to the present to 


the propulsion device by itself for bre 
ing have proved that this method is 
adequate. It is hoped that the additi 
of the brake converter will not make 
hydraulic transmission unexpecte# 
complicated, which would be contrary 
our object, which is simplification of 
driving equipment. 

I want to raise another point in ¢ 
nection with the second paragraph 
Summary 3; it says : 


Electric transmissions are now fully 


EBRUARY 1938 


cted for all powers, and are preferred for 
srvices on mountain lines and for multiple- 
nit working. 


Now, electric transmissions are used 
n the Reichsbahn for very varied pur- 
oses. I think therefore that the word- 
ag of this paragraph might be made less 
ategorical. 

We might perhaps say : 


« Electrical transmissions for all pow- 
rs are generally preferred, especially for 
ervices On mountain lines and for mul- 
ple-unit working. » 


Mr, Dumas (in French). — I think 
would certainly be a good plan to alter 
ummary 3 about the transmissions. The 
ymplete text of Summary 3 would be : 

« Mechanical transmissions are quite 
itisfactory, as regards weight, cost and 
fficiency, up to 300-H.p., and allow the 
jupling up of two or three vehicles. » 

This is what Mr. Poncet had in mind 
ust now : working a few vehicles as mul- 
ple units, but this has nothing to do 
ith the working of some large trains, 
hich will be discussed later on. 

Then comes the old text, as follows : 

« Mechanical transmissions for 450 
id 500-H.p. are being tested in Italy and 
1 France. » 


Then : 

« Electric transmissions are now ful- 
perfected for all powers, giving full 
tisfaction for services on mountain li- 
2s and for multiple-unit working. » 
In view of the fact that there is a ten- 
cy to prefer mechanical transmis- 
ons in France, and hydraulic trans- 
issions on the Reichsbahn and in some 
her countries, it must not be stated 
at electric transmissions are always 
eferred. 
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« Hydraulic transmissions have made 
definite progress in the course of the last 
two years, in respect of all powers and 
engine speeds, in Austria and Germany; 
they also allow of multiple-unit opera- 
tion, even when coupled up to electric- 
transmission units. » 

I think this agrees with the statements 
made by the delegates of the various 
Railways. 


The President (in German). — Does 
the Meeting agree to the suggested alter- 
ations to Summary 3? 


— Adopted. 


— The Meeting also agreed to- adopt 
the following altered wording for Sum- 
mary 2 : 

« 2. Railcar diesel engines can be di- 
vided into three classes : 

(a) 600-H.P., and over, engines, relati- 
vely heavy, but very economical as re- 
gards working and maintenance; such 
engines are used extensively in the Unit- 
ed States of America; 

(b) 300 to 600-H.p. engines weighing 
about 5 kgr. (11 Ib.) per Hp., as adopted 
by most European Railways; 

(c) Up to 300-H.p. engines, amongst 
which the Czechoslovakian, German and 
French horizontal engines deserve special 
mention. 

By the use of supercharging, which 
tends to extend, the weight/power ratio 
of engines can be reduced; improved be- 
haviour of the motion and better dissipa- 
tion of the lost heat units are also ob- 
tained. » 


The President (in German). — Gent- 
lemen, we have now finished examining 
points 1 to 3 of the Summaries; we will 
continue the discussions tomorrow 
morning at 9.30. 


— The Meeting ended at 1.10 p.m. 
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Meeting held on June 3rd, 1937 
(2nd and 3rd Sections meeting jointly). 


Proresson Dr.-Inc. W. WECHMANN In THE Cuair. 


— The Meeting opened at 9.45 a.m. 


The President (in German). — Gent- 
lemen, we agreed Summaries 1, 2 and 3 
yesterday, and today we will begin with 
Summary 4 


Mr, Dumas. — Summary 4 : 


4. In order to reduce to a minimum the 
vertical movement of bogies, and to improve 
comfort, Railways are now using wheel tyres 
coned 1/40 and cylindrical tyres, multiple 
suspension gear and rubber shock absorbers. 
Such devices have not given rise to any 
difficulty, and their use can be recom- 
mended. 

Some Administrations also use devices to 
damp out hunting movements and vertical 
vibrations, bogies (articulated or not) with 
six or eight wheels, loose wheels revolving 
on fixed axles, axleboxes without axleguards, 
‘etc. All these solutions have given them 
satisfaction. 


I might add that it would be possible 
to preface this wording with a paragraph 
which would make it more explicit and 
make it clear that it is a question of 
comfort and proper spring gear. 

I suggest therefore that we begin this 
summary with the sentence : 

« All Administrations are adapting the 
suspension of their railcars to the per- 
manent way, as it is at present constitul- 
ed and maintained. » 


The President (in German). — Does 
anyone wish to say anything about the 
modified form of Summary 4? 


Mr. Lancrenon, French Nord Railway 
(in French). — The use of cylindrical 


tyres has been put off for a long tin 
because of the fear that the tyres wow 
wear too quickly. 

On the Nord Railway we have used ¢€ 
lindrical tyres on fast triplets. We we 
obliged to fit special steel tyres on the: 
cars in order to prevent excessive wea 

We are now getting very good result 
the figures have already reached 10 mi 
lion axle-km. (6200000 axle-miles) ai 
we only grind the tyres after 60000 kr 
(37300 miles) on condition that the t 
res are made of very hard steel. | 

Do any of the Railways represents 
here take similar precautions to avo) 
abnormal wear of the tyres when com 
1 in 40 or even made cylindrical? 

Mr, Van Schouwenburg (in French 
— I should like to know it quality | 
the steel used? 


| 
Mr, Dumas (in French). — It is s 
cial steel with a high tensile streng 
ranging about 100 kgr./mm? (63.5 En 
tons per sq. in.), known as « Moc » s 


Mr, Stroebe (in German). — . 
Reichsbahn uses a special steel with 
tensile strength of 80 to 92 ker. / wo 
(50.8 to 58.4 Engl. tons per sq. ‘in.). | 

After running 40000 to 50000 
(25000 to 31000 miles), the tyres 
ground, even if the amount of wear 
not enough to affect the riding. 

A point in which we are particul 
interested is the choice of the tyre m 
rial for vehicles intended to run at v 
high speeds, like our railears timed 
speeds of 160 km. (100 miles) an he 
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Up to the present, the experience avail- 
gle is not sufficient to formulate any 
finite conclusions as to the resistance 
» wear of such tyres at very high speeds. 


The President (in German). — Does 
1e Meeting agree to Summary 4 with 
e introductory paragraph proposed by 
r. Dumas? 


— Agreed. 

/Mr. Renevey (in French). — Instead 
' « tyres coned 1 in 40 and cylindrical 
‘res » I would like to say « tyres coned 
in 40 or cylindrical tyres ». This is 
‘erely a question of form. 

Mr, Dumas. — Agreed. 

The President (in German). — We 


ill go on to Summary 5. 


Mr, Dumas. — Summary 5 : 


5. Block brakes are most generally em- 
oyed at present; they are electrically con- 
olled in certain countries (U. S. A., Cze- 
.oslovakia) and improved by the use of 
2celakrons or self-regulators in proportion 
the running speed. 

Amongst new brakes, the disk brake, the 
dy-current brake and the N.R. brake with 
uuble shoes should be mentioned. 


I would also like to point out that on 
ost railways there is a very marked 
ling off in the use of drum brakes, 
‘um brakes with inside segments or 
um brakes with outside blocks. 

I did not think it was necessary to 
int this out in the summaries. 


The President (in German). — Does 
iyone wish to say anything? 


Mr. Renevey (in French). — I would 
ce the wording of the end of the first 
ragraph to be slightly altered. Mention 
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is made of « self-regulators in propor- 
tion to the running speed ». The word 
« in proportion » seems a little too defi- 
nite to me. 

In fact some block brakes act in pro- 
portion to the speed, while others give 
an additional pressure. 


I suggest we say : « ... or regulators 
giving pressure on the blocks, varying 
with the speed. » 


Mr, Dumas (in French). — I quite 
agree, 


The President (in German). — Does 
anyone want to say anything else about 
Summary 5? 


Mr. Stroebe (in German). — The Ger- 
man State Railways are using drum 
brakes on a large scale; these give very 
good results from the technical point of 
view. The only difficulty is the heat dis- 
sipation particularly in the case of long, 
heavy gradients. We are, however, try- 
ing to replace these brakes by disk bra- 
kes which have constructional advanta- 
ges, especially lower weight and easier 
heat dissipation. Definite results in this 
connection are not yet available. 


The President (in German). — Mr. 
Dumas will now read the amended text 
of this summary. 


Mr, Dumas (in French). — 


« 5. Block brakes are most generally 
employed at present; they are electrically 
controlled in certain countries (U\S.A., 
Czechoslovakia) and improved, in the 
case of high-speed working, by the use 
of Decelakrons or regulators giving pres- 
sure on the blocks, varying with the 
speed. 

Amongst new brakes, the disk brake, 
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the eddy-current brake and the N. R. 
brake with double shoes, should be men- 
tioned. » 


The President (in German). — Does 
everyone agree to this? 


— Adopted. 


We will now examine Summary 6. 


Mr, Dumas : 


6. Sound-proofing and _ air-conditioning 
are particularly resorted to at present in 
order to increase comfort. 

Steel-tyred vehicles — although they can- 
not claim the same comfort as pneumatic- 
tyred vehicles — can be improved by means 
of double partitions with air cushion; all 
openings should be carefully stopped up, 
and plates be lined with pulverised felting 
in order to avoid vibrations. 

Air conditioning, and air cooling in sum- 
mer (by means of ice or freon), are parti- 
cularly appreciated in vehicles with fixed 
window lights. 


As a commentary on this text, I might 
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say that nowadays many railways have 
been led to adopt fixed lights, not in or- 
der to improve the air resistance coeffi- 
cient of their railcars as was generally 
thought some years ago, but for greater 
comfort and to get rational air condi- 
tioning of their vehicles, as well as to 
shut out noise. This is rather a strange 
evolution of technical knowlege. An ill- 
founded argument in favour of fixed 
lights was put forward three or four 
years ago when we adopted them, but 
their use has shown the true reasons for 
adopting them. 

I might add that this question of com-: 
fort : air conditioning and prevention of 
noise, affects all the stock, but it is | 
haps more difficult to solve in the case: 
of railears than in that of other vehi-; 
cles in view of the light construction re- 
quired, which is an important factor of 
the railcar problem. . 


— Mr. Petuarin, President of the 3r 
Section took the chair in place of Dri 
W. WECHMANN. 


Mr. PELLARIN IN THE CHAIR. 


The President (in French). — Does 
anyone want to say anything about Sum- 
mary 6? 


Mr, J. Lévy (in French). — The ten- 
dency to improve the comfort mentioned 
by Mr. Dumas, affects not only railcars 
but all stock in general, and all railway 
stock in particular. 
_ There is another tendency — at least 
in France — to lighten railway vehicles, 
and at first sight it would seem that 
these two tendencies are contradictory, 

It would be interesting to know if 
there is the same tendency in other coun- 
tries — not to improve the comfort, as 


this is general — but towards lighte 

construction, and what progress has been} 
made in this direction in the case of rail} 
cars. 


In France considerable progress has 
been made in lightening stock recently, 
not only in the case of railcars but in the 
case of ordinary stock, on which the rail 
car seems to have had a very marked in 
fluence; for example it has been founé 
possible to make the metal coaches 10 t! 
(9.8 Engl. tons) lighter without reducing) 
their strength. 

The design of the body, consequently} 
has very clearly been influenced by tha 
development of the railcar. 
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The President (in French). — I must 
xint out that the point raised by Mr. 
évy raises a double issue : the lighten- 
ig of railcars and the lightening of 
ylling stock generally, inspired by the 
yrmer. 

As the latter subject is not on to day’s 
yenda, we must of necessity limit our- 
Ives to the question of lightening rail- 
irs. Can anyone supply any informa- 
on in this connection? 


Mr, Baticle, Ministry of Public Works, 
rance (in French). — The Special Re- 
mrter has pointed out the marked ten- 
ney to fit fixed lights. 

I want to know if the public has been 
msulted about this in the different 
uintries represented at this Congress? 
is my impression that in many cases 
e public likes railcars, which do not 
ake any smoke, just because the wind- 
vs can then be opened, especially in 
mmer. 

It would therefore be interesting to 
arn if public opinion on this matter 
is been investigated, seeing that the pu- 
ic, is after all, the most closely con- 
rned. 


Mr, Dumas (in French). — I might 
ply that one of the greatest difficulties 
the railway engineer is precisely that 
has to act in all cases and organise 
erything without being in a position 
learn the wishes of the public. 
The same question arises when new 
rvices are being introduced. The pu- 
ic does not say what it wants; only 
er the services have been introduced 
ll it express its approval or otherwise. 
As regards fixed lights, we as technic- 
experts think that when fixed lights 
s used in conjunction with air condi- 


y 


ning, the comfort will be immensely 
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improved from the point of view of ven- 
tilation and noise, and so the publie will 
be satisfied. 


The President (in French). — Does 
anyone else wish to say anything? 


Mr. Poncet (in French). — In connec- 
tion with paragraph 6 of the summaries, 
Mr. Lévy raised the question of lighten- 
ing. 

This question of lightening is obvious- 
ly of topical interest for railcars. Its 
advantage is that it makes it possible to 
work a given service to a given timetable 
with an engine developing less power be- 
cause the load to be hauled is less. 

The result is that there is a saving on the 
one hand from the point of view of fuel 
consumption, and on the other from the 
point of view of maintenance of the en- 
gine, and finally also from the point of 
view of the amortisation charges for the 
engines. 

The whole question is therefore to get 
weight reduction without increasing the 
maintenance costs, and on the other hand 
without loss of comfort. This is the main 
problem. 

It appears that with the steels now 
available, it is possible to reduce the 
weight of the bodywork, and even the 
weight of parts in cast steel, without too 
great an increase in the amortisation 
charges nor in maintenance costs. 

The most difficult question with the 
light railear is that of comfort. It would 
be interesting to learn the opinions of 
the various countries in which trials of 
light railears have been carried out. 

I think that with the progress made 
in recent years, especially in the last few 
months, from the point of view Gr heat 
insulation and damping out noise, it 
should be possible to reduce the weight 
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of the coach and railcar bodies without 
any appreciable decrease in the comfort. 

On the Est Railway we have just been 
able to get a weight reduction of about 
95 % on suburban coaches — and from 
this point of view the question of coaches 
is rather like that of railcars; this weight 
reduction was obtained by using high- 
tensile weldable steels and light alloys. 
We have solved the problem of heat and 
sound insulation at the same time as 
that of protecting the plates by covering 
them with insulating material, such as 
sprayed asbestos (« flockage »). 

Similar trials are being made with 
railcars. These are worth attention and 
any remarks that may be made on these 
points should be useful to railways who 
are going to make investigations of this 
kind. 


Mr, Stroebe (in German). — Accord- 
ing to the Reichsbahn, the questions of 
air conditioning and heating are some 
of the most important problems the rail- 
ways have to solve at present. 

It is difficult to equip railcars with 
automatic air conditioning, because of 
the weight of such equipment. However, 
it is impossible to ignore the question as 
railcars have to be run over very long 
distances, and consequently need perfect 
ventilation. 


In the case of local trains, there is no 
need for these innovations. 


As regards ventilation and heating, the 
Reichsbahn is now investigating solu- 
tions making it possible to combine the 
ventilation and heating plants as the 
weight can be considerably reduced the- 
reby. 

Some of the requirements of the pu- 
blic necessarily involve an increase in the 
weight, especially the size of the com- 
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partments and the arrangement of the 
seats. 

It is possible, on the other hand, to 
obtain considerable weight reduction by 
using high-tensile steels and also by 
using welding; recent progress in the 
latter process has enabled us to get very 
considerable weight reduction. 

As regards noise, we have found thal 
rubber blocks have made a great diffe- 
rence. 

At the present time we have a railcar 
in service with two horizontal engines 
fitted under the floor of the vehicle and 
insulated from the floor by rubber 
blocks; this arrangement has been com- 
pletely satisfactory. | 


— Dr. W. Wecumann returned to pre- 
side over the Section. | 

Mr, Nicolet (in French). — I want to 
mention the results obtained on the 
French Railways in connection with th 
ligthened body construction, and fron 
this point of view I would like to point 
out that the question of fixed lights rais: 
ed just now is also very closely connecte 
with weight reduction, and makes fo 
ease of construction and maintenance, a 
rust in certain parts under the windows 
is avoided. 

However that may be, it is thanks tc 
the new constructional methods evolved 
in the last few years that it is now pos4 
sible to build railcar bodies 25 m. (8% 
ft.) and even 30 m. (98 1/2 ft.) long} 
just as rigid and safe in use as the old 
types, though the weight has been con 
siderably reduced. 

The method consists essentially i 
making a tubular girder, including tha 
sides and even the roof; this girder is 
then lined out inside and outside, a: 
lightly as possible, with aluminium 
sheets, for example, which saves a lo) 
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‘ weight as these plates merely have to 
ll in the framework, which is the only 
ad-carrying part of the body. 

This specially designed framework is 
uilt of good quality steel of high ten- 
le strength [usually 65 kgr. (41.3 Engl. 
ns per sq. in.) in France]. By using 
ese special steels, which are weldable, 
_ bent and welded plates or as tubes, 
nall girders with high moments of 
ertia can be made; the parts are as- 
mbled, in the case of thin plates, by 
ot welding, whereas arc welding is 
sed in the case of the larger parts. 
We have even used cold-worked rust- 
ss steel (18 % chromium, 8 % nickel), 
hich has a strength of 105 kgr./mm/’ 
6.7 Engl. tons per sq. in.), and, as it 
-rustless, very thin plates can be used, 
> mm. (0.02 inch), for example. 

This has enabled us to build very light 
t very strong bodies for railcars, ac- 
rding to the Budd (Philadelphia) pro- 
sses used in the construction of the 
nerican Zephyr trains, and even for 
ry light coaches intended to be worked 
_ ordinary steam trains. 

These various new constructional me- 
ods make it possible to get a frame- 
rk which weighs only 4 to 7 tons for 
25 m. (82 ft.) long body. 

This result is particularly important 
om the point of view of weight reduc- 
m, and consequently from the point 
-view of the railear’s working quali- 
8; in fact, the more the stock is light- 
led, the more the acceleration is im- 
oved, and the greater the operating 
ssibilities. For example, local services 
th stops every 5 to 6 km. (3-1 to 3.7 
les) can be run at an average speed 
| 75 km. (46.6 miles) or even 80 km. 
0 miles) an hour, instead of 60 km. 
7.3 miles) an hour as at present. 


Mr. Ogurek, Polish State Railways (in 
ench). — As regards noise, I would 
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like to know how this is affected by the 
position of the engines, either on the 
bogies or in the body of the vehicle. 


Mr, Dumas (in French). — In reply 
to Mr. Ogurek’s question, with the pro- 
gress made during the last few years in 
the use of rubber blocks, nowadays it 
is possible to damp out the noise of the 
engine equally easily whether it is fitted 
in the body or on the bogie. 


Mr, Van Schouwenburg (in French). 
— Air conditioning is of particular in- 
terest in tropical countries where the air 
is very hot and damp. 

Air conditioning can be effected in 
two ways : either without change of tem- 
perature by assuring a proper circula- 
tion of the air through the vehicle; or by 
lowering the temperature by means of 
ice. 

In the first case, the feeling is some- 
what like when the lights are dropped : 
the temperature remains the same, but 
there is good air circulation and the im- 
pression of humidity is reduced. 

The second method gives a rather dis- 
agreeable feeling of cold, both on enter- 
ing the coach and when leaving it after 
having sat in it for some time. 

The first method is the more econo- 
mical, as regards cost. 

I want to know if any of the delegates 
here representing tropical or very hot 
countries can give us some information 
on this matter. 


Mr. Sakr. — The Egyptian State Rail- 
ways lately introduced in their diesel 
railcars a system of air conditioning 
with freon. The system was of Ameri- 
can design, but we are not likely to ex- 
tend its use, because it was so disagree- 
able to the passengers. The cost price 
of the installation was very high and the 
public could not bear the dampness 
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which you could feel whilst the appara- 
tus was in operation. Of course, the tem- 
perature inside the car was very much 
reduced, and when you entered the car 
you felt the coolness of the atmosphere 
inside, but when you sat down you could 
not bear the dampness, and the passen- 
gers had to open the windows. 


Mr, Dumas (in French). — Freon is 
now used on a large scale in the United 
States of America on most railways for 
air conditioning, which seems to prove 
that its use is satisfactory. 


The President (in German). — Re- 
cently I had an opportunity to travel in 
the United States in both coaches and 
railcars and observe certain facts in con- 
nection with air conditioning. When the 
outside temperature was between 36 to 
39° C. (96.8 to 102.2° F.), the inside of 
the vehicle was kept at a constant tem- 
perature of 23° C. (73.4° F.). The fresh 
air was blown in from above so fast that 
it gave the disagreeable feeling of a cold 
draught. I also had some experience of 
the system in which the air is passed 
over ice by means of fans. 

I belive these devices are very popular 
in America, and have been adopted with 
very satisfactory results. Such equip- 
ment is very expensive, however, and in 
Germany where extremely hot days are 
very Tare, they are not really necessary. 
They are chiefly useful in places where 
there are long heat waves. 


Mr, Nicolet (in French). — In fact, 
I think this question of air conditioning 
depends above all on the climate of the 
country and the humidity of the air, 
which has to be increased or corrected. 

There is also the question of the ha- 
bits of the country. In America every- 
one lives in a draught. I myself have 
felt the same disagreeable feeling in an 


Fresruary 1938 


air-cooled coach as our President here; 
I seemed to be in a very uncomfortable 
draught at times. 


The President (in German). — Are 
there any other delegates who want tc 
raise any other points in connection with 
point 6 of the Summaries, especially 
about air conditioning? Time is getting 
on, and I think this same question is 
also on the agenda for all railway vel 


cles. 


Does the Meeting agree with me ir 
adopting this Summary? 


Mr. Bloch, Paris-Orléans Railway (in 
French). — I would like to report tha 
our railway quite agrees with the con: 
clusions arrived at. ) 

We think that on fairly short runs, i 
is quite unnecessary to have air condi, 
tioning plant which often absorbs a lo 
of power; it is better to make use of ice 
which only needs a 1/4 Hp. fan. Wit 
300 kgr. (660 lb.) of ice in a coach 0 
railcar, it is possible to make a six hou 
run before the ice is completely melte 

We think this is sufficient, and the 
trials we have made on four coaches nov 
in service have led us to conclude thal 
under these conditions the inside te 
perature can be reduced 6° C. below te 
of the outside air. 


Mr, Dumas (in French). — I will rea 
the new wording which might be adoptes 
to take all the statements made into ac 
count : 

6. Sound-proofing and air-conditio 
ing are particularly resorted to at pr 
sent in order to increase comfort. 

Steel-tyred vehicles — although the 
cannot claim the same comfort as pnew 
matic-tyred vehicles — can be improve 
from the point of view of noise, b: 
means of double partitions with ai. 
cushion, pulverised felting on the oa 
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1d the careful stopping up of all open- 
gs. 

Air conditioning, and air cooling in 
immer, are particularly appreciated in 
hicles with fixed window lights. » 
This new text condenses all the recom- 
endations of the old summary to close 
| openings and carefully line them out, 
ithout specifying that this applies to 
| railcars of every type. 


Mr. Renevey (in French). — I would 
ce to point out that lining out the pla- 
s with felt is not the only possible me- 
od. 

I would like to add « ... or other pro- 
sses. » 


Mr, Dumas (in French). — I agree 
th the wording « ... particularly by the 
e of double partitions with air cushion, 
ilverised felting, and the careful stopp- 
g up of all openings. » 


Mr, Van Schouwenburg. — In the 
ird paragraph I suggest we say : « Air 
nditioning, with our without air cool- 
g, is particularly appreciated... » 


The President (in German). — Let us 
y : « Air conditioning, with or with- 
t air cooling in Summer, is particular- 
appreciated... » 


‘Mr. Stroebe (in German). — It seems 
visable to include in the second para- 
aph some mention of the rubber inter- 
lings which have given goods results 
. the Reichsbahn from the point of 
xw of noise reduction. 


Mr, Dumas (in French). — Exactly. 
ibber is a very effective preventive of 
yration, just as it says in paragraph 4, 
d of noise; we will mention this by 
ding to paragraph 6 : « ... particularly 
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by the use of double partitions with air 
cushion, pulverised felting, rwbber, and 
the careful stopping up of all openings ». 


The President (in German). — Does 
everyone agree? 

— Summary 6 was adopted with these 
modifications. 


We will now go on to Summary 7. 


Mr, Dumas. — Summary 7 : 


7. Maintenance costs and amortization 
charges are the biggest items in the cost 
price. 

The first cost of American railcars is high, 
but their maintenance costs are reduced to 
a minimum; in Europe, the desire for light- 
ness has generally led to cheaper construc- 
tion, which entails higher maintenance costs. 

It would be desirable that the Railways 
agree to calculate in a uniform way the 
coefficient of use of their railcars and their 
cost price. 


I do not know if the recommendation 
in this last paragraph can be adopted in 
this form. 

Perhaps the following wording could 


be adopted : « The Congress expresses 
the wish that the Railways...» 

Mr. Poncet (in French). — I have two 
little remarks to make about this sum- 
mary. 


In the first paragraph : « Maintenance 
costs and amortization charges are the 
biggest items in the cost price », I want 
to add «of railcars with diesel engines »; 
it does not apply to petrol railcars which, 
though few in number, are still used. 

In the case of the second paragraph, I 
wonder if it is desirable to keep this 
wording, which from the point of view 
of the summaries gives us no definite 
data and may even be disputed as re- 
gards the second part : « ... the desire for 
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lightness has generally led to cheaper 
construction, which entails higher main- 
tenance costs ». I do not know if it 
is very accurate to say that weight reduc- 
tion has always led to increased cost 
price. 

It seems to me we might say : 

« The quest for lightness is desirable 
from the point of view of the possibili- 
ties of the railcars and the reduction of 
traction costs, but it must be pursued si- 
multaneously with the search for com- 
fort, care being taken to reduce to a mi- 
nimum the increases in first cost and 
maintenance costs ». 

As for the third paragraph, I agree 
with the suggested wording. It might 
however be a good thing to explain ex- 
actly what is meant by « coefficient of 
use ». 


Mr, Dumas (in French). — In the 
case of the third paragraph, I think we 
are all in agreement in a general way, 
but we might be more definite about the 
detailed method of calculation. I am 
afraid, however, that it is difficult to go 
into further details. 


Mr. Poncet (in French). — Different 
interpretations of the way statistics 
should be got out have been reported. 

By « coefficient of use » of railcars, 
the French Railways mean the ratio of 
the mileage to the stock; certain foreign 
railways, when speaking of the railcar 
mileage, mean the mileage per railcar in 
service, not the whole stock of railcars. 


Mr, Dumas (in French). — In my opi- 
nlon we are not competent to include in 
our summaries a definition of the co- 
efficient of use of railcars. 

On the other hand, I agree with Mr. 
Poncet that it should be made clear in 
the first paragraph that it is in the case 


Fresruary 1938 


of diesel-engined railcars that the main- 
tenance costs and amortization charges 
are the biggest items. 

In the case of the second paragraph, 
I will reserve my opinion on the modi- 
fied text suggested by Mr. Poncet until 
the matter has been discussed by the 
Meeting. 


Mr, Sakr. — The expression « coeffi- 
cient of use » is rather vague, and more 
definition is needed. On the Egyptian 
State Railways a special account is kept 
with regard to railcars, which gives all 
information. 


Mr, Dumas (in French). — The rail-: 
ways must agree about a definition. The 
Congress can only put forward summa- 
ries. | 

Mr. Sakr. — With regard to the first 
paragraph. Yesterday did not give any 
reference to steam railcars, and whilst 
talking about costs it may be of interest 
to mention some of our experiences al 
Egypt with steam railcars as well as will 
diesel railcars. 

In 1935, the Egyptian State Railways 
bought ten steam railcars and ten ee 
railears of about 220 H.P. each unit. Th 
seating capacity of the steam railcars is 
60 % more and the cost price 20 % less 
than of the diesel cars. These cars werd 
put together on suburban and local ser 
vices of passenger trains with a maxi 
mum speed of 85 km. (52.8 miles) ar 
hour. The steam railears surpassed th 
diesel railcars in these services. Th 
working expenses of the steam railcar: 
were 10 % less than for the diesel carsé 
The steam railcars failed once every 
250000 km. (155.000 miles) run, whils; 
the diesel cars failed once every 20000 
km. (42500 miles) run. 

The diesel cars may be ideal for long 
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non-stop services, also for localities whe- 
’e water is scarce or unsuitable for rais- 
‘ng steam, but for short distances I can 
lather say, in the light of our experience, 
that the steam railcars are much more 
€sonomical on the Egyptian State Rail- 
Ways. 


Mr, Dumas (in French). — The infor- 
M«fion given by Mr. Sakr about Egypt 
is yery interesting, but it does not enable 
us to draw any conclusions in favour of 
the steam railear, seeing that other rail- 
Ways have obtained diametrically oppo- 
Sits results, or at least very different re- 
swits from those just reported. 

The Belgian National Railways Com- 
pary gave us very detailed information 
about the cost price of steam railcars 
compared with diesel railcars. 

The Belgian Railways are particularly 
well qualified to express their opinion 
in this connection as each of their Sen- 
tine’] steam railcars has run on the aver- 
age 574000 km. (356670 miles) since 
bein's put into service, which means a 
total of 1720000 km. (1.069000 miles) 
or thereabouts in five years. 

This Company also has some diesel 
railcirs, put into service at the same 
time, which have an average mileage of 
530090 km. (329 330 miles) to their cre- 
dit; they have been good enough to give 
MS détails of the cost per kilometre, ‘and 
this Jsroves that neither method is defi- 
nitely cheaper than the other. 

On the other hand the Belgian Rail- 
ways ippended to the cost of the Senti- 
nel steam railcars and the Maybach die- 
sel railears, the cost of railcars of the 
pattern: used in Eg gypt, but the latter are 
higher than either the Sentinel or the 
Maybacih, so that I do not want to pro- 
nounce. in favour of either type. 


Mr, J', Lévy (in French). — We know 
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that steam railcars are very little used 
in Europe in general and France in par- 
ticular. It is also certain that in other 
countries they seem to give very good 
results. 

It is very difficult to compare two me- 
thods from this particular point of view. 
In making such a comparison it is ne- 
cessary to take into account the experien- 
ce of the builder and the practical ex- 
perience obtained from the driving and 
maintenance points of view. 

At the beginning, the diesel railcars 
had very high maintenance costs and 
there were many failures. When both 
the builders and the railways had had 
greater experience, these costs became 
much less, and there were far fewer fail- 
ures. 

The 250 or 300-H.p. Renault engines 
used in France two years ago, for exam- 
ple, had to be sent back to the builder 
for a thorough overhaul after every 
60000 km. (37300 miles). At the pre- 
sent time they only go back after 120 000 
to 150000 km. (74600 to 93.000 miles). 
This shows how much progress has been 
made in this case. 

As for choosing between the steam 
railcar and the diesel railcar, what is to 
be hoped for is that the partisans of 
both sides will push on, and the com- 
petition which existed at one time be 
renewed, as this alone makes for true 
progress. 

As for the conclusion suggested by Mr. 
Poncet, I wish to say that it is not cer- 
tain that weight reduction involves high- 
er maintenance costs. It is even proba- 
ble — as I have just said about Renault 
engines, for example — that with more 
experience the maintenance costs will be. 
reduced whilst obtaining considerable 
weight reduction. 

For example, take the engine; some 
years ago the only satisfactory solution 
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from the point of view of cost seemed 
to be the engine with a low speed of ro- 
tation, 600 to 800 r.p.m., but we now 
get just as satisfactory results with 
1 500-r.p.m. engines, and it is to be hop- 
ed than in a few years engines revolving 
at even higer speeds and weighing much 
less will be equally FAatnerone 

It is also possible to build lighter bo- 
dies by using the new methods made pos- 
sible by improvements in metallurgy and 
metal construction, these bodies being 
just as strong. 

I think it is a mistake, therefore, to 
contrast weight reduction and the ultim- 
ate cost with one another. 


The President (in German). -— Does 
anyone else wish to speak? 


Mr, Dugas, Paris-Orléans Railways (in 
French). — I also think we might alter 
the wording of the second paragraph of 
Summary 7. 


Mr, Dumas (in French). — The se- 
cond paragraph has been cancelled at Mr. 
Poncet’s request; a new text will be sub- 
mitted. 


Mr, Dugas (in French). — I wish to 
call attention to the fact that in this pa- 
ragraph the distinction to be made be- 
tween the railcar with a high-speed en- 
gine and that with a low-speed engine is 
not made clear. This is one of the fun- 
damental points of the summaries. 


Mr, Dumas (in French). — What do 
you suggest? 


Mr, Dugas (in French). — Make the 
second paragraph more precise by ex- 
plaining what type of railcar is in ques- 
tion. The word « American » is not suf- 
ficiently explicit. 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


FEBRUARY 193 


Mr. Sakr. — Our experience of stea| 
railcars on the Egyptian Railways dat; 
to 1927, when we had Clayton, and a 
Birmingham and other steam railcars 
milar to those on the Belgian Railway 
Owing to the tendency of all railways ! 
acquire diesel cars we had to follow, 2 
we bought diesel cars from a very g?0 
firm. 

In order to give diesel cars a fair tila 
we left their maintenance in the hend 
of the builders themselves, with tel 
own men and their own engineers § 
that the cost of maintenance woul 
reduced, or at least not increased, b 
being left in the hands of inexperie:!ce 
men. ( 

After these trials we came to the con 
clusion that the steam railcar is ie 
better for suburban trains. 

We do not condemn the diesel cae bt 
we do say that it is better only for) no" 
stop runs. 


a j 

Mr. Munck, Vice-President, — 1 di 
cussing the way in which diesel cers i 
used one should speak of quick rvnni 
and slow running engines. 

We are now using cars having t ‘VO et 
gines of 250 Hp. each, 500 Hp. in 4 
and there is a saving in weigl al 
space. Experiments have been ver y | 
tisfactory. 

You might ask why we are using tv 
engines; it was — at the start — for 
fety, but the present idea of using th 
is to save length of the engine room| 
give more passenger space, whicki is ¥ 
important, the limit of car length be 

2 metres to meet the needs of tie in | 
and ferries. | 


Mr, Dumas (in French). T thi 
Summary 7 may be worded as 5 follow 

1st paragraph : 

« 7. Maintenance costs and amor! 
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ion charges are the biggest items in the 
ost price of diesel-engined cars. 


2nd paragraph 

« Several Administrations are seeking 
bove all a reduction of maintenance 
osts by using preferably relatively low- 
peed engines of heavy construction. 

« Other Administrations desire maxi- 
yum lightness in order to increase the 
ossibilities of the railear and to reduce 
he running cost; they consider that the 
rogress made in the matter of lighten- 
ng will allow them to arrive at a rea- 
onable maintenance cost. 


3rd paragraph : 


« The Congress considers it desirable 

aat the Railways agree to calculate in a 
niform way the coefficient of use of 
heir railcars and their cost price. » 


(This recommendation was ultimately 
dded to Summary 9.) 


|The President (in German). — Does 
veryone agree to these words? 


— Summary 7 was adopted in this mo- 
ified form. 


Mr, Dumas. — Summary 8 : 


8. Most Administrations tend to increase 
1e capacity of their railcars, so as to be 
ale to substitute them for steam trains on 
1 increasing scale. The question is to re- 
ain very much below the cost per mile 
? a train. 

As regards general design, various solu- 
ons are being resorted to: observation rail- 
ws, twin railcars or single railcars coupled 
gether, railcars hauling trailers, multiple- 
aits of 3 to 17 vehicles. 


| Mr. Barata (in French). As I un- 
ierstand it, the first part of Summary 8 
yates that generally we limit ourselves 
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to comparing the cost per kilometre of 
the steam train with that of the railcar. 

In my opinion, it is not sufficient to 
base our conclusions solely upon this 
comparative calculation. Seeing that rail- 
cars are intended to attract the public to 
the railway, and, as was stated at yester- 
day’s meeting, for the good of the public 
the use of railcars implies services at 
very frequent intervals, I think we ought 
to stress the general operating results, 
or in other words compare the receipts 
and expenses. ; 

If my proposals merit the attention of 
the Meeting, I would be much obliged 
if Mr. Dumas would introduce in his 
summary the idea of the operating co- 
efficient. 


Mr, Legrand, French Local Organising 
Commission (in French). — The remark 
I wanted to made was similar to Mr. 
Barata’s. 

My suggestion was that we should sup- 
press the second sentence of the first pa- 
ragraph : « The question is to remain 
very much below the cost per mile of a 
train ». 

In fact, I think that if the railways are 
going to replace their steam trains by 
railcars on an increasing scale, it is be- 
cause of all the advantages they find in 
their use : advantages as regards speed, 
acceleration, braking, etc. The cost per 
kilometre of the train is in my opinion 
only one aspect of the question, not the 
whole of the question by any means. 


Mr, Jourdain, Chemins de fer secon- 
daires du Nord-Est (in French). — [| 
want to say something in this connection. 
I think that the Special Reporter very 
rightly introduced in this conclusion the 
question of the cost price. The question 
of the railcar is being examined from 
a general point of view, but there are 
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two different ways of using railcars 
on the secondary lines of a large system, 
and for long-distance transport. 

I think the latter is the one chiefly un- 
der consideration. 

On the other hand when a railcar is 
used on the secondary lines of a large 
system, the main desideratum is econo- 
my, and consequently lowering the cost 
per kilometre. 

I regret missing yesterday’s meeting, 
as I would have liked to ask the Special 
‘Reporter if in Summary 2 the figure 
quoted of 200 H.p. in his opinion can be 
taken as the absolute limit, because we 
operate the secondary lines of main-line 
railways and we use railcars of only 125 
to 130 H.p., which are also used by the 
main-line railways: now the cost of 
these railcars is extremely satisfactory 
and comes to less than 2 francs per ki- 
lometre per coach, i.e. less than 40 gold- 
centimes. 

I think we ought to try and reduce the 
operating costs of these secondary lines 
as much as possible, and consequently 
the idea of the cost mentioned by the 
Special Reporter should not be deleted. 


Mr. Cardon, Paris-Orléans Railways 
(in French). — As regards the begin- 
ning of Summary 8, I think that if most 
railways have increased the capacity of 
their railcars, this was done not only « so 
as to able to substitute them for steam 
trains on an increasing scale », but to 
meet the operating requirements and sa- 
tisfy public requirements as economical- 
ly as possible. 

I certainly think we should retain this 
idea of economy; it should be referred 
to, however, not in connection with the 
cost per kilometre but in connection with 
the balance sheet. 

In fact what matters is the final ba- 
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lance sheet which takes into account no 
only the cost per kilometre of the railcar 
but the sum total of the expenditure dus 
to using railcars and the variation in the 
receipts resulting therefrom. 

Increasing the capacity of railcars is: 
in short, a way of improving the balance 
sheet of the railcar services, while meet: 
ing the operating requirements and BY 
wishes of the public. 

I think the first paragraph of Sum 
mary 8 should be modified so as to tae) 
this into account. 

As regards the second paragraph C1 
Summary 8, I suggest suppressing th, 
Sa araralois Sto 5 « a regards general i 
sign... » 

‘In addition I would like a more pre 
cise definition of « autorails panoramii 
ques » (observation railcars), which ing 
plies that the engine is fitted under th} 
floor. 


i 


Mr. Goursat, French Nord Railway (il 
French). — The subject dealt with i 
the reports is the evolution of the rai 
car from the constructional point 
view, so I am wondering, just as in th 
case of one of the subjects discusse: 
yesterday, if we are not going outsid 
the limits of the question in investiga} 
ing the much wider problem raised jus 
now by certain Delegates, namely the e 
fects of using railears on the operatin 
results of a line or railway. 


This is a very interesting and topic 
problem, but it deserves thorough inve} 
tigation as a problem in itself. 


The Special Reporter certainly did né 
intend to touch upon a problem of th 
kind, since in Summary 8 what he ry 
ports is a tendency. 

U think we should not go outside t 
scope of the question dealt with in t 
report, and I suggest the following wor; 


aoeenseeniatneeetlaeeeeeteeees 


PEBRUARY 1938 


ing for the first paragraph of summary 
3, which I think could be admitted and 
does not raise such wide issues : 

« Most Administrations, to be able to 
replace steam train services by railcar 
services, are led to increase the capacity 
of their railcars. 

In order to solve problems of this 
kind, railears, the cost price of which, 
when their capacity is taken into ac- 
count, is definitely lower than that of 
the steam train, must be available. » 

This states that the cost price of the 
railcar, lower than that of the steam 
train, is a necessary condition, but 
should. not of itself be taken as suffi- 
cient, as this cannot be affirmed before 
a much more detailed investigation into 
the matter has been made. 


Mr, Dumas (in French). — I agree 
with Mr. Goursat’s suggestion which al- 
lows us to touch upon the subject with- 
out going into details about the balance 
sheet. 

For the first paragraph, I approve of 
Mr. Goursat’s text in principle. 

In the second paragraph I suggest we 
say : 

« Various solutions are resorted to : 
observation railcars, twin railcars, or 
single railcars coupled together, trailers, 
multiple units (rames multiples). 
| I am keeping the expression « rames 
multiples » (multiple units), because 
these are used in America. 


Mr. Cardon (in French). — All the 
same it seems to me that we cannot re- 
main content with saying that railcars 
are destined to replace steam trains, and 
that only the price per kilometre has to 
ve taken into account. Moreover, when 
{ asked that the latter should be replaced 
oy the idea of the balance sheet, I had 
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no intention of defining the way it 
should be got out, which would be much 
too vast a subject. I quite agree that we 
should limit ourselves to the problem of 
construction without attempting to ex- 
plore this unduly extensive field. I me- 
rely intended to explain that increasing 
the capacity of railcars is one way of 
improving the balance sheet for railcar 
services. 


Mr, Stroebe (in German). — The de- 
finition of « voiture panoramique » (ob- 
servation railcar) as used by Mr. Dumas 
does not agree with the opinion of the 
Reichsbahn, which takes this word to 
mean special 60 seater vehicles, which 
will not be built in any large numbers. 


Mr, Dumas (in French). — Apart 
from the Reichsbahn, in England for ex- 
ample, twenty 200-H.p. railcars have been 
built all of which are observation rail- 
cars 

The new wording submitted to the 
Meeting to vote on is as follows : 

« Most Administrations, in order to 
improve their operating costs and to give 
satisfaction to the public, tend to replace 
their train services by railcar services 
and, in this connection, to increase more 
and more the capacity of the railcars. 

« In order to solve these problems, 
railcars the cost price of which, when 
their carrying capacity is taken into ac- 
count, remains definitely below that of 
the steam trains, must be available. 

« Various solutions are resorted to : 
railears with engines placed underneath 
the floor, twin railcars, or single railcars 
coupled together, railcars hauling trail- 
ers, and multiple units. » 


Mr. Cardon (in French). — Since the 
first paragraph introduces the idea of 
the improved operating costs, it does not 
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seem necessary to say that the cost per 
kilometre per railcar should be kept be- 
low that of the steam train, as what we 
are really endeavouring to get is the mi- 
nimum cost per kilometre and this comes 
into the improvement of the balance 
sheet. 


Mr, Dumas (in French). — I think 
this Summary cannot be disputed. It 
might be extended, paraphrases might 
be found for the cost of railcars, but the 
text I have just put before the Meeting is 
a statement of fact. 


Mr. Cardon (in French). — Why not 
say that it is one of the ways of lowering 
the cost per kilometre to the minimum 
or of improving the balance sheet. 


Mr, Dumas (in French). — I said « to 
improve the operating costs ». 


Mr. Cardon (in French).— As regards 
increasing the capacity of railcars, the 
first paragraph mentions the two essen- 
tial factors when it speaks of the oper- 
ating costs and the satisfaction of the 
public. 

As for the economic aspect of the 
question, the second paragraph seems su- 
perfluous to me, and moreover I cannot 
see why the comparison is only between 
railcars on the one hand and_ steam 
trains on the other. 


Mr, Dumas (in French). — I agree 
that we might delete the word « steam » 
and just say « train ». 


Mr, Nicolet (in French). — Supposing 
one day you have a railcar which costs 
as much as some steam or other train, 
and you can charge higher rates on ac- 
count of the much higher average speed, 
or just because this kind of service is the 
fashion? 


Mr. Cardon (in French).— We haven’t 
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just got to make a simple comparison be- 
tween the cost per kilometre, even if we 
are dealing with trains in general instead 
of just steam trains as previously; nor, 
must we limit ourselves to the subsitu- 
tion of railcars for trains only. | 

In the case of the former, the expres-' 
sion « improve their operating costs » in- 
troduced in the first paragraph is suffi- 
cient in itself; it takes into account on: 
the one hand, the receipts earned, on 
the other the reduction or increase of the 
expenditure, because there are some rail-| 
car services which lead to increased 
costs. 

In connection with my second remark, 
I want to point out that in certain cases' 
it is possible to work services by railcars: 
which would be impossible with steam, 
and in this case I do not see how any 
comparison can be made between the; 
cost per kilometre for the railear and the 
train; for this reason at least let us say’ 
nothing further about lowering the cost 
per kilometre below that of the se | 
train replaced by a railcar. 


Mr, Dumas (in French). — I cant 
see why you are not pleased with the 
wording. | 

Mr. Cardon (in French). — Mention is 
made of lowering the cost below that of 
a steam train, the words « replaced by 
the railcar » being understood at the eng 
of the first paragraph. 


Mr, Dumas (in French). — It says 
« .. remains definitely below... ». 


Mr, Cardon (in French). — My objec4 
tion is not a matter of words. I insist 
in particular on the fact that there are 
some railcar services which cannot be 
compared with a similar steam train ser- 
vice. I want the second paragraph at 
least to be deleted, referring to the com- 
parison with steam trains. 
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Mr, Dumas (in French). — It would 
then read : 

« 8, Most Administrations, in order to 
improve their operating costs, and to 
give satisfaction to the public, tend to re- 
place their train services by railcar ser- 
vices and, in this connection, to increase 
more and more the capacity of the rail- 
cars. 

« As regards general design, various 
solutions are being resorted to : railcars 
with engines placed underneath the 
floor, twin-railears, or single railcars 
coupled together, railcars hauling trail- 
ers and multiple units ». 

Does everyone agree? 


Mr, J. Lévy (in French). — I would 
not have mentioned the replacement of 
trains. 


Mr, Dumas (in French). — It says 
« most », which implies it is not a gener- 
al rule. 


Mr. Matter (in German). — I also am 
of the opinion that the cost per kilome- 
tre should not be taken as the basis for 
comparison, seeing that generally speak- 
ing railcars are often called upon to work 
other than train services. 

We have noted the case of a train 
which has had to be replaced by several 
railcar services. On the other hand, 
trains do not merely carry passengers, 
but also mails, luggage, parcels, live- 
stock and other goods. 

That is why I think it a mistake to 
compare units of different magnitudes, 
and I am of the opinion that we should 
vote for the suggested wording of the 
first paragraph which mentioned the 
operating costs. 

When discussing Question VII, we will 
find that the same problems will crop 
up, moreover. 
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The President (in German). — Does 
the Meeting agree that the text of Sum- 
mary 8 just submitted by Mr. Dumas be 
adopted? 


— Adopted. 


Mr, Dumas (in French). — We will 
go on to Summary 9; I will read the text 
which has been slightly altered. 


9. The Congress considers it desirable for 
the Railway Administrations to adopt a 
common test method for ascertaining the 
characteristic constants of their railcars. On 
the other hand, the nominal power of en- 
gines should be given the same definition 
in all countries. 


This is an extremely important ques- 
tion, but it is outside the scope of these 
discussions. Consequently all we can 
do is to make a recommendation on the 


a” 


subject. a) 


Mr. Nicolet (in French). — I agree 
with this, and I see that we have gone 
through all the Summaries. 

I am wondering, however, if it would 
not be possible to include in the sum- 
maries a few words about the importance 
of proper maintenance, the maintenance 
methods, the specialist staff that must 
be employed, the specially adapted tools 
required, the shops needed, and the col- 
laboration with the suppliers, necessary 
to perfect the engines and transmissions 
in order to get the best results. 

Certain railways which have only re- 
cently introduced railcars, or are about 
to do so, could in this way usefully be 
warned what to expect, especially as re- 
gards specialist staff and very meticu- 
lous maintenance methods. 


Mr, Dumas (in French). — I could 
not be otherwise than in agreement with 
Mr. Nicolet, but I do not see how we 
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could add a Summary about these mat- 
fers, 


The President (in German). — Does 
everyone agree about the wording of 
Summary 9? 


— Summary 9 was adopted; it was 
also decided to add the recommendation 
included in the original text of Summa- 
ry 7, so that the complete text of Sum- 
mary 9 is as follows : 


« 9. The Congress considers it desira- 
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ble for the Railway Administrations to 
adopt a common test method for ascer- 
taining the characteristic constants of 
their railcars. On the other hand, the 
nominal power of internal combustion 
engines should also be given the same 
definition in all countries. 

« The Congress considers it desirable 
that the Railways agree to calculate in a 
uniform way the coefficient of use of 
their railcars and their cost price. » 


— The Meeting ended at 1 p. m. 


DISCUSSION AT THE PLENARY MEETING 
held on the 7th June, 1937. 


Mr. HENRY-GREARD, Vick-PrEsIDENT, IN THE CHAIR. 
GENERAL SECRETARIES : Messrs. P. GHILAIN, pe BOYSSON ann CAMBOURNAC. 
ASSISTANT GENERAL SECRETARIES : Sir H. Nice, GRESLEY anp Dr. Tu. KITTEL. 


The President. — Gentlemen, we are 
now going to examine the Summaries for 
Subject IV. 


Mr. Ghilain, General Secretary. — The 
text of the Summaries for Subject IV 
was published in No. 3 of the Daily 
Journal of the Session. 


Mr. Ghilain read Summary 1 : 


1. Satisfactory technical solutions have 
been found in the course of the last two or 
three years to the speed, acceleration, brak- 
ing and safety problems. 

The future of the railcar now depends on 
the solutions that will be adopted as re- 
gards comfort, economical maintenance and 
capacity. This future also depends on fu- 
ture improvements of the track (curves, 
superelevation, elimination of rail joints or 
reduction of their number), and especially 
on the mutual adaptation of the rail motor 
ear and the operating methods. 


The President. — Any remarks? 


Mr. Matter, Swiss Federal Railways (in 
French). — When this was discussed by 
the Section, it was suggested that the se- 
cond paragraph of this summary be com- 
pleted by the words : « and the traffic 
requirements » I want to remind you of 
this proposal and suggest the end of this 
paragraph be worded as follows : ... and 
especially on the mutual adaptation of 
the rail motor car, operating methods 
and traffic requirements. » 


The President (in French). — Do the 
Delegates of the 1st and 38rd Sections 
agree to this suggestion? 


— As no objection was raised, Sum- 
mary 1 was adopted with this amend- 
ment. 


Mr. Ghilain then read Summaries 2 to 
9 in turn. 


— No objections were raised during 
this. 


The President. — The Summaries for 
Question IV may therefore be taken as 
approved. 


Summaries. 


« 1. Satisfactory technical solutions 
« have been found in the course of the 
« last two or three years to the speed, 
« acceleration, braking and safety pro- 
« blems. 

« The future of the railear now de- 
« pends on the solutions that will be 
« adopted as regards comfort, economi- 
« cal maintenance and capacity. This fu- 
« ture also depends on future improve- 
« ments of ‘the track (curves, superele- 
« vation, elimination of rail joints or 
« reduction of their number), and espe- 
« cially on the mutual adaptation of 
« the rail motor car, operating methods, 
« and traffic requirements. 
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~ 
A 


« 2. Railcar diesel engines can be di- 
vided into three classes : 


« (a) 600-H.P., and over, engines, rela- 
tively heavy, but very economical as 
regards working and maintenance ,; 
such engines are used extensively in 
the United States of America; 


« (b) 300 to 600-H.P. engines weighing 
about 5 ker. (14 lb.) per u.p., as adopt- 
ed by most European Railways; 


« (c) Up to 300-H.p. engines, amongst 
which the Czechoslovakian, German 
and French horizontal engines deserve 
special mention. 

« By the use of supercharging, which 
tends to extend, the weight/power ra- 
tio of engines can be reduced; improv- 
ed behaviour of the motion and better 
dissipation of the lost heat units are 
also obtained. 


« 3. Mechanical transmissions are 
quite satisfactory, as regards weight, 
cost and efficiency, up to 300-H.p., and 
allow the coupling up of two or three 
vehicles. Mechanical transmissions for 
450 and 500-H.p. are being tested in 
Italy and in France. 


« Electrical transmissions are now 
fully perfected for all powers, giving 
full satisfaction for services on moun- 
tain lines and for multiple-unit work- 
ing. 


« Hydraulic transmissions have made 
definite progress in the course of the 
last two years, in respect of all powers 
and engine speeds, in Austria and Ger- 
many; they also allow of multiple-unit 
operation, even when coupled up to 
electrical-transmission units. 


« 4, All Administrations are adapting 
the suspension of their railcars to the 


BULLETIN or THE INT. RamLway ConcrESS ASSOCIATION 


FEBRUARY 1938 


« permanent way, as it is at present 
« constituted and maintained. 


« In order to reduce to a minimum 
« the vertical movement of bogies, and 
« to improve comfort, Railways are now 
« using wheel tyres coned 1/40 or cylin- 
« drical tyres, multiple suspension gear 
« and rubber shock absorbers. Such de- 
« vices have not given rise to any diffi- 
« culty, and their use can be recom- | 
« mended. 

« Some Administrations also use de- 
« vices to damp out hunting movements 
« and vertical vibrations, bogies (arti- 
« culated or not) with six or eight | 
« wheels, loose wheels revolving on fixed | 
« axles, axleboxes without axleguards, | 
« ete. All these solutions have given 
« them satisfaction. 


« 5. Block brakes are most generally 
« employed at present; they are electri- 
« cally controlled in certains countries | 
« (U.S. A., Czechoslovakia) and improv- | 
« ed, in the case of high-speed working, | 
« by the use of Decelakrons or regulators | 
« giving pressure on the blocks, varying | 
« with the speed. | 

« Amongst new brakes, the disk brake, | 
« the eddy-current brake and the N. Ry 

brake with double shoes, should be | 
mentioned. | 

| 


a 2 
a 


« 6, Sound-proofing and air-condi- | 
tioning are particularly resorted to at. 
« present in order to increase comfort. | 

« Steel-tyred vehicles — although they | 
« cannot claim the same comfort as) 
« pneumatic-tyred vehicles can be im-' 
« proved from the point of view of noise, 
« particularly by the use of double par- 
« titions with air cushion, pulverised 
« felting, rubber, and the careful stop- 
« ping up of all openings. 

« Air conditioning, with or without 


~~ 
a 
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air cooling in summer, is particular- 
ly appreciated in vehicles with fixed 
window lights. 


« T. Maintenance costs and amortiza- 
tion charges are the biggest items in 
the cost price of diesel-engined cars. 

« Several Administrations are seeking 
above all a reduction of maintenance 
costs by using preferably relatively 
low-speed engines of heavy construc- 
tion. 

« Other Administrations desire maxi- 
mum lightness in order to increase the 
possibilities of the railear and to re- 
duce the running cost; they consider 
that the progress made in the matter 
of lightening will allow them to arrive 
at a reasonable maintenance cost. 


« 8. Most Administrations, in order to 
improve their operating costs, and to 
give satisfaction to the public, tend to 
replace their train services by railcar 
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services and, in this connection, to in- 
crease more and more the capacity of 
the railcars. 


« As regards general design, various 
solutions are being resorted to : rail- 
cars with engines placed underneath 
the floor, twin-railcars, or single rail- 
cars coupled together, railcars hauling 
trailers, and multiple units. 


« 9. The Congress considers it desira- 
ble for the Railway Administrations to 
adopt a common test method for ascer- 
taining the characteristic constants of 
their railcars. On the other hand, the 
nominal power of internal combustion 
engines should also be given the same 
definition in all countries. » 


« The Congress considers it desirable 
that the Railways agree to calculate in 
a uniform way the coefficient of use 
of their railcars and their cost price ». 


[ 621.13 ] 


QUESTION V. 


Recent improvements in steam locomotives 
of the usual type and tests of new designs (high-pressure reciprocating — 


locomotives and turbine locomotives) as regards construction, quality 
of materials used, efficiency, working conditions, maintenance and | 
financial results. | 


Testing locomotives | 
at locomotive experimental stations, and in service with dynamometer 
cars and brake locomotives. 


Preliminary documents. 


Report (Great Britain, Dominions and 
Colonies, America, China and Japan), by 
Sir H. Nigel Grestey. (See Bulletin, De- 
cember 1936, p. 1291, or special issue 
No. 9.) 


Report (Germany, Austria, Belgium 
and Colony, Denmark, Finland, France 
and Colonies, Hungary, Luxemburg, Nor- 
way, Netherlands and Colonies, Poland, 
Sweden and Switzerland) by Messrs. 
PaRMANTIER and Ducas. (See Bulletin, 


DISCUSSION BY THE SECTION. | 


Meeting held on the 4th June, 1937. 


PRESIDENT : Pror. Dr.-Inc. WECHMANN. ) 


— The Meeting was opened at 9.30 a.m. 


The President (in German). — Before 
we begin the discussions on Question V, 
I want the Meeting to know that Sir Hen- 
ry Fowxer, formerly Chief Mechanical 
Engineer of the London, Midland and 
Scottish Railway and President of one of 
the British Ministry of Transport Com- 


April 1937, p. 895, or special issue 
No. 27.) | 

Report (Italy, Spain, Portugal and Co- 
lonies, Czechoslovakia, Jugoslavia, Bulga- 
ria, Rumania, Greece, Turkey and 
Egypt), by Signor Mascint. (See Bulle-. 
tin, April 1937, p. 1044, or special issue 
No. 28.) : 


Special Reporter : Sir H. Nigel Gres- 
LEY. (See Bulletin, June 1937, p. 1521.) 


j 


missions, who has always devoted him- 


self to the work of the Congress Asso- 
ciation, has expressed his great ciel 


at being unable to attend this Sessio 
owing to ill health. I am sure that I am 
expressing the unanimous feelings of th 
Meeting in saying that we regret his ab- 
sence just as much as he does, seeing 
that it deprives us of his valued collabor- 


FEBRUARY 1938 


ation, and prevents the Congress from 
profiting by his accumulated knowledge 
and lengthy experience. We all hope he 
will soon be better. (Agreed.) 

T will now call upon Sir Nigel Gresley, 
the Special Reporter. 


Sir Nigel Gresley, Special Reporter. — 
I have the honour to present to you the 
reports which have been in circulation 
since the latter part of last year. The 
special report which I have pleasure in 
presenting has only recently been issued, 
and I should like briefly to refer to the 
fact that it divides itself into three head- 
ings, which have been already summa- 
rised. 

The reports contain a vast amount of 
information, and in the limited time we 
have today, it will be impossible to go 
into every detail. 

With regard to new locomotives, you 
will notice that there are no conclusions; 
that is because the locomotives referred 
to as having been constructed since 1930 
have only recently been completed. 

Test methods have been perfected, or 
are much nearer perfect than ever they 
were before. There is no standard basis 
for carrying out tests, and it has been 
suggested by Mr. Mascini that this would 
be valuable. A schedule might be pre- 
pared to which all locomotives to be test- 
ed would have to conform, and a strict 
comparison could then be made of the 
results. 

I do not wish to say anything more 
about the details, except to compliment 
the authors, Messrs. Parmantier, Dugas 
and Mascini, on their very valuable con- 
clusions. 


I will now read out Summary 7 : 
1. There has not been any marked in- 


srease in boiler pressures since 1930. 
A pressure of about 284 Ilb./sq. inch 
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(20 kgr./em?) has been regarded as the limit 
for boilers of conventional design. <A total 
steam temperature of about 752° F. (400° C.) 
appears to be the maximum which is desir- 
able owing to difficulties with lubrication, 
and the effect due to creep of the metals in 
contact with the steam if this temperature 
is much exceeded. 


The President (in German). — Does 
anyone wish to say anything about point 
{ of the Summaries? 


Mr. Parmantier, Reporter (in French). 
— In Summary 14, Sir Nigel GresLEy says 
that a boiler pressure of about 20 
kgr./em’ (284 lb. per sq. in.) is consider- 
ed to be the limit for boilers of conven- 
tional design. 

It might perhaps be better to say that 
a pressure of 20 ker./cm? is currently 
used at the present time. 

On the other hand, it says in the same 
summary : « A total steam temperature 
of about 752° F. (400° C.) appears to be 
the maximum desirable owing to diffi- 
culties with lubrication, and the effect 
due to creep of the metals... ». 

Perhaps it would be better to say that 
though in fact it is difficult to exceed a 
figure of 400° C. at the present time, theo- 
retically it would be an advantage to 
have a higher temperature than 400° C. 
for a pressure of 20 kgr./cm’. 


Mr. Giinther, Deutsche Reichsbahn (in 
German). — Simple expansion is siill 
possible with a pressure of 20 ker./cm* 
(284 lb. per sq. in.). The construction 
and maintenance of simple expansion lo- 
comotives are obviously simpler and 
more economical. 

Consequently the Deutsche Reichsbahn 
has built four new types of simple ex- 
pansion locomotives, with 2 and 3 cy- 
linders, and not compound locomotives 
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at it was said by mistake in the main 
report. When the pressure exceeds 20 
ker., the Reichsbahn also uses com- 
pounding. 

By using special steels with a great re- 
sistance to heat, boilers with a higher 
pressure, and consequently greater effi- 
ciency, can be made as light as boilers 
of the same size for lower pressures. 

As regards the maintenance costs of 
boilers of conventional design for high 
pressures, our experience is still not suf- 
ficient to lay down the law on this sub- 
ject. 

With simple expansion, the superheat 
temperature can be raised to 450° C. 
(842° F.) in view of the fact that the 
behaviour of the piston rings is princi- 
pally dependent on the average tempera- 
ture of the cylinder walls. 

For the rest I agree with the alter- 
ations suggested by Mr. Parmantier. 


Sir Nigel Gresley. — I wish to meet 
the remarks made by Messrs. Parman- 
tier and Gtinther. The proposed Sum- 
mary 1 was worded as follows : 


1. There has not been any marked in- 
crease in boiler pressures since 1930. A 
pressure of about 284 lb./sq. inch (20 
kgr./em?) has been regarded as the limit for 
boilers of conventional design. 


We might say : « ... can be regarded 
as the generally observed limit for boi- 
lers of conventional design ». 

Mr. Giinther points out that locomo- 
tives with a pressure of more than 20 
kgr. (284 lb. per sq. in.) have been con- 
sidered and have even been built; how- 
ever, these locomotives are obviously not 
locomotives of the usual type. 

Our experience of these new types, 
obviously is insufficient for any conclu- 
sions to be arrived at. 

Consequently, I think we should be 


content with the slight alteration I have 
just mentioned. 


Mr, Giinther (in German). — The lo- 
comotives with a pressure of more than 
20 kgr. I mentioned just now are of 
conventional design, and so are their 
boilers. 


Mr, Mascini, Reporter (in French). — 
I am in complete agreement with Mr. | 
Parmantier’s suggestions as regards the | 
boiler pressure and a superheat temper-_ 
ature of 400° C. (752° F.). 

As regards the latter point, I would like 
to call the attention of ithe Meeting to the 
fact that lubricating difficulties are not | 
very great if the locomotives are fitted | 
with poppet valves instead of slide valve | 
gear. On the Italian State Railways, for | 
example, for 15 to 20 years we have had | 

350 to 400 locomotives with poppet val-_ 
ves which have given every satisfaction | 
in service. 

In my opinion therefore we should a | 
deal with lubricating difficulties so cate- | 
gorically, but alter the wording a little 
to take into account the fact that this’ 
drawback can be avoided. 
| 

The President (in German). — Does | 
anyone else wish to say anything about 
point 1? | 


Mr. Chapelon, Paris-Orléans Railway) 
(in French). — It says in Summary 1) 
that « A total steam temperature of about. 
400° C. (152° F.) appears to be the maxi- 
mum which is desirable... » .| 

I think the word « desirable » is not 
accurate. The maximum temperature 
desirable is not just one particular tex 
perature for all locomotives. It depends! 
essentially on the type of the locomotive 
in question. 

If we were dealing with a perfect en- 
gine, the calorific energy in the steam 
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vould be completely transformed into 
work. If, on the contrary, we are deal- 
ng, as is actually the case, with a more 
yr less imperfect engine, the heat is not 
completely changed into work. Instead 
yf producing nothing but horse-power, 
he steam shows an increase in entropy, 
0 that a greater amount of heat is re- 
quired and there is unused heat in the 
‘xhaust steam. 

Under these conditions, the superheat 
emperature required and really used is 
he less the more the locomotive in ques- 
jon differs from the ideal engine. In 
his case it is useless to raise the super- 
reat temperature to any great extent, 
since even in the last phases of expan- 
sion there may not be condensation. The 
optimum degree of superheat should 
therefore be defined, not only from the 
theoretical point of view, but from the 
point of view of the real cycle of the en- 
zine. 

In this connection it is as well to make 
4 distinction between locomotives with 
but little wire-drawing, i.e. in which the 
xxpansion approaches the adiabatic ex- 
pansion, and locomotives with a large 
amount of wire-drawing. We _ should 
ulso make a distinction between com- 
pound locomotives and simple expansion 
locomotives, as compound locomotives 
can in principle function with a lower 
degree of superheat than the latter. 

Finally, I think it should be stated in 
Summary 1 that the maximum desirable 
superheat temperature is, in principle, 
above 400° C. (752° F.), but that it dep- 
ands above all on the degree of perfec- 
tion of the locomotive, and in particular 
on it being a simple or double expansion 
angine. All things being equal, more- 
over, simple expansion locomotives 
should have a higher degree of super- 
heat than compound locomotives. 
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Sir Nigel Gresley. — Dealing with the 
point raised by Mr. Mascini and Mr. Cha- 
pelon, Mr. Mascini goes very fully into 
the point raised by Mr. Chapelon, in his 
detailed report. The proposal is perhaps 
a little vague, it would perhaps be sim- 
pler if we could say, « the maximum 
desirable for piston valve locomotives ». 


Mr. Renevey, Algerian Railways (Joint 
Management) (in French). — I am in 
complete agreement both with Sir Nigel 
Gresley’s first text for Summary 1 and 
with Mr. Chapelon. This may seem so- 
mewhat strange, but Mr. Chapelon told 
us that when designing a locomotive, we 
must find the superheat temperature that 
suits this locomotive, theoretically and 
experimentally. 

I think we are all in agreement with 
this point which seems so obvious to me 
that I do not think it necessary to inclu- 
de it in the summaries. 

In Summary 1, Sir Nigel Gresley sta- 
tes that the limiting temperature is 400° 
C. (752° F.). Like Mr. Chapelon, I 
would like to delete the word « desira- 
ble » and put « compatible with lubri- 
cating difficulties ». In fact what we 
must maintain is this maximum limit, 
which, if we agree, depends not on the 
working of the locomotive itself, but on 
questions of lubrication. 


Mr. Poncet, French Est Railways (in 
French). — Though I agree with the 
suggestions put forward by Messrs. Cha- 
pelon and Renevey, I also want to draw 
attention to one particular point. 

On the French Est we have some loco- 
motives with the superheat temperature 
mentioned by the previous speakers. The 
only difficulties we met with from the 
point of view of lubrification were not 
on the valve gear side, but in the pistons 
and cylinders. We have used both slide 
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valve gear and poppet valves, without any 
serious lubricating difficulties. 

For this reason, I do not think it ne- 
cessary to make any distinction between 
poppet valves and slide valve gear when 
considering the desirable maximum su- 
perheat temperature. 


The President (in German). — Does 
anyone else wish to speak? 


Sir Nigel Gresley. — Dealing with the 
points raised by Messrs. Chapelon, Rene- 
vey and Ponest, I think we might modify 
the conelusion to read « maximum com- 
patible with good lubrication », leaving 
aside any allusion to any particular sy- 
stem of valve gear, piston valves or pop- 
pet valves. 


The President (in German). — So the 
wording would be : 

« 1. There has not been any marked 
increase in boiler pressure since 1930. 
A pressure of about 284 lb./sq. inch (20 
kgr./em’) can be regarded as the gene- 
rally observed limit for boilers of con- 
ventional design. 

« A total steam temperature of about 
752° F. (400° C.) appears to be the ma- 
ximum compatible with good lubrication, 
and the creep effect of the metals in con- 
tact with the steam. 

‘Does the Section agree to this amended 
text? 


— Adopted. 


Sir Nigel Gresley. — We now come to 
Summary 2 


2. The enlarging of the steam pipes and 
passages has reduced the pressure drop 
between the boiler and steam chest, thereby 
improving the steam circuit. 


I should like to modify that, and in- 
stead of simply saying « thereby i improv- 
ing the steam circuit », to mention back- 
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pressure, or improved exhaust, and I 
suggest that the following be adopted, 

« The enlarging of the live and ex- 
haust steam pipes and passages has re- 
duced the drop of pressure between the 
boiler and cylinder, and has facilitat- 
ed the discharge of exhaust steam, there- 
by improving the steam circuit. » 


Mr, Mascini (in French). — The new 
wording suggested by the Special Repor- 
per meets essentially the new proposal I 
was going to make. | do think, however, 
a more general formula would be better. 
We might say, for example : « The en- 
larging of the steam pipes and passages 
between the boiler and the exhaust has. 
improved the steam circuit ». | 


Sir Nigel Gresley. —I can hardly agree 
with the conclusion proposed by “Mr. 
Mascini. It is so obvious to say that the’ 
enlarging of the steam pipes has improv- 
ed the steam circuit and that further en- 
larging between the cylinders and blast 
pipes has facilitated the discharge off 
steam and reduced back pressure. 

I think the suggestion put by Mr. Mas- | 
cini is so vague that it does not help us| 
very much. 


The President (in German). — We ar 
all in agreement essentially with the is 
dified summary proposed by Sir Nigel 
Gresley, and I suggest that the ea 
approve this text. 


Mr. Lancrenon, French Nord Railwa | 
(in French). — The amended text which) 
the Special Reporter has just read meets 
the situation very well and I fully agree 
with it. I have one bone to pick witht 
him, however : he only mentions the 
steam pipes and passages, i.e. the circul-+ 
ation of the steam, and completely igno- 
res all that has been done to improve the 
exhaust in recent years, one of the fac- 
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tors which has contributed to the most 
important progress in improving locomo- 
tives. 

It seems to me that we might add a 
paragraph saying that the progress made 
in the design of exhaust pipes has also 
played an important part in improving 
locomotives, by reducing the back pres- 
sure. 


Sir Nigel Gresley. — I think the sug- 
gestions made would be included if we 
said : « The enlarging and improving of 
the live and exhaust steam pipes » ...and 
so on. 


Mr, Lancrenon (in French). — We 
might add : « especially the design of 
blast pipe top ». 


Mr. Renevey (in French). — I agree 
with Mr. Lancrenon that special mention 
should be made of the exhaust. This 
question in fact is important not only 
from the point of view given previously, 
put also in connection with the very po- 
wer of the locomotive. I am, therefore, 
n favour of giving up the old wording 
for a more precise text, such as the foll- 
ywing : 

« The enlarging of the steam passages 
xetween the boiler and the exhaust has 
nade it possible, by reducing wire-draw- 
ng and improving the steam circuit, to 
nerease the power and the efficiency. » 
In addition, the exhaust should have a 
yaragraph to itself. 


Sir Nigel Gresley. — I would prefer 
hat we do not add anything more to our 
‘onclusions. I agree that this is an im- 
yortant point, but there are other points 
vhich are also important — the use of 
hermic syphons, for instance — but | 
hink we must confine ourselves to ge- 
leralities, and not enter into discussions 
if special devices. 


BULLETIN OF THE INT. RatLway ConcrEsSS ASSOCIATION 149 


Mr. Chapelon (in French). — In view 
of the importance of the exhaust ques- 
tion and the results obtained by improv- 
ing the designs used during recent years 
in every country, especially in America 
and France, I do not think the Congress 
should pass over this important question 
in silence. 


If the improvements made in locomo- 
tive design in recent years are consider- 
ed in their order of importance, there is 
no doubt but that those relative to the 
exhaust head the list. Thus certain lo- 
comotives have been considerably im- 
proved by perfecting the exhaust even 
when the steam circuits remained defec- 
tive. World wide experience seems to 
show the truth of this, and in such coun- 
tries as the United States of America, for 
example, where the steam circuits have 
not been much altered in recent years, 
endeavours have been made to improve 
the exhaust. 

One very interesting and novel fact is 
that all the improvements made to the 
exhaust in recent years in various coun- 
tries have one thing in common : in 
every case the chimney has been made 
larger. There is no doubt that in modern 
designs the locomotive chimneys have 
been made too small. It would appear 
that this fact is now appreciated in every 
country. The American Kiesel exhaust, 
the Belgian Legein pattern and the types 
of exhaust used on the French Nord, Pa- 
ris-Orléans-Midi, Est and P.L.M. have 
all taken this factor into account. 

It should be recognised that the Deut- 
sche Reichsbahn was the first to increase 
these dimensions; thus, on the Pacific 
locomotives built in 1921, the chimneys 
already had a diameter of 600 mm. 
(247), 

It would seem to be necessary, there- 
fore to call the attention of the Congress 
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to the importance of the exhaust and to 
the general principle of increasing the 
size of the chimney which all railways 
have adopted in order to increase the ef- 
ficiency. 


The President (in German). — I want 
the Section to vote on the new wording 
suggested by the Special Reporter, which 
I will read again : 


« 2. The enlarging and improving of 
the live and exhaust steam pipes and pas- 
sages has reduced the drop of pressure 
between the boiler and cylinders and has 
facilitated the discharge of the exhaust 
steam, thereby improving the steam cir- 
cuit. 


— This text was adopted. 


Sir Nigel Gresley. — Summary 3 : 


3. Interesting progress has been realised 
in the design of. the exhaust, whereby the 
counter-pressure has been reduced, com- 
bustion improved, and the thermic efficiency 
of the locomotive improved. 


Has 
say about Summa- 


The President (in German). — 
anyone anything to 
SiG 
ry 37 


Mr, Giinther (in German). — I am 
sure the Meeting would be interested in 
the results obtained by the Reichsbahn 
with streamlined locomotives. 

We have made comparative road tests 
with express class 03 4-6-2 or Pacific lo- 
comotives, some completely streamlined, 
and others without a streamline’ casing. 
The power developed at the drawhar, 
with an evaporation of 57 ker. per m2 
(11.7 lb. per sq. ft.) of grate area per 
hour, were as follows : 
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At 100 km. (62 miles) an hour : 
ordinary locomotive . 1 260 HP 
streamlined locomotive . 4 455 HP 
i.e. an increase in power of 195 HP. OI 
155 %; 

At 120 km. (75 miles) an hour : 
ordinary locomotive . 1075 HP 
streamlined locomotive . 1 365 HP 


ie. an increase of power of 290 H.P. 01 
27 % 

At 140 km. (87 miles) an hour : 
ordinary locomotive . 800 H.P 
streamlined locomotive . 1185 HP 
ie. an increase in power of 385 HP. 07 
48 %. 


Streamlining also gave good result; 
from a thermal point of view; the powe) 
developed in the cylinders was increasee 
from 20 to 40 LH.P., thanks to stream 
lining. | 

These favourable results, obtaine 
from accurate trials at constant speed 
are confirmed by the data collected du 
ing a year’s experience with two identi 
al class 03 locomotives working the sail 
regular express train service. The i 
saving on the streamlined locomotiv 
compared with the ordinary locomotiw 
was 11.7 % per locomotive-kilometre 
and 15.2 % per locomotive tonne-kilg 
metre. | 

The saving given by  streamlinin 
should be taken into account when it 
a question of building locomotives fd 
very high speeds. 

The President (in German). — Dos 
everyone agree about Summary 3? 


— This summary was adopted witho 
any alteration. 
| 


Sir Nigel Gresley. — Summary 4 : 


4. The use of non-condensing turbine loee 
motives is being developed. 


FEBRUARY 1938 BULLETIN OF THE INT. RAmLWAy CONGRESS ASSOCIATION 151 
The President (in German). — Has ed in the design of the exhaust, whereby 


anyone anything to say about Summa- 
ry 4? 

Mr, Mascini (in French). — It seems 
to me that the wording of this summary 
gives the impression that the develop- 
ment of turbine locomotives is already 
far enough advanced, whereas this is far 
from being actually the case. 

I would prefer this summary to be alt- 
ered a little, something like this : 

« Tests are being carried out with tur- 
bine locomotives, with a tendency to 
abandon condensation. » 

In my opinion this is a more accurate 
statement. 


Sir Nigel Gresley. — I see no objec- 
tion to the wording proposed by Mr. Mas- 
cini. 

The President (in German). — Does 
everyone agree with the wording suggest- 
ed by Mr. Mascini. 

— Approved. 


Mr. Renevey (in French). — Before 
we begin discussing the second part of 
the Summaries about testing locomotives, 
I would like to suggest including in the 
first part a special paragraph about the 
exhaust. 

We have just been given some inform- 
ation about the savings due to stream- 
lining. 

On the French Railways we are con- 
vinced that these savings are indeed a 
concrete fact, but in addition it is pos- 
sible to get just as great savings by im- 
‘proving the exhaust. 

We, therefore, think the question of 
ithe exhaust just as important as that of 
‘streamlining, and I suggest that the Sec- 
tion should adopt the following text 
about this subject, the wording of which 
has been given a very general meaning : 
- « Interesting progress has been realis- 


the counter pressure has been reduced, 
combustion improved, and the thermic 
efficiency of the locomotive improved. » 


Sir Nigel Gresley, — | have no objec- 
tion to the wording proposed by Mr. Re- 
nevey. 


The President (in German). — Does 
everyone agree that this additional sum- 
mary be adopted? 

— This text was unanimously adopted 
and became Summary 8, the former sum- 
mary 3 becoming Summary 4. 


Sir Nigel Gresley. — In the first part 
of the summaries we dealt with the in- 
provements in steam locomotives of the 
usual types since 1930, as well as with 
tests of locomotives of new types built 
since 1930. 

We now pass on to the second part 
of the summaries, relative to locomotive 
tests in experimental stations and out on 
the road. 

The first of these summaries reads as 
follows : 

5. Testing stations are regarded as essential 
for the scientific study, and the precise and 
comparative investigation of the design, per- 


formance and efficiency of locomotives and 
their components. 


The President (in German). — Has 
anyone anything to say about this Sum- 
mary? 

— No remarks were made. 


As no one wants to speak, I conclude 
that everyone agrees with the proposed 
text, which therefore becomes new Sum- 
mary 6. 

We will now take Summary 6 of the 
special report. 


Sir Nigel Gresley. — Summary 6 : 


6. Trials with dynamometer cars in con- 
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junction with brake locomotives form the 
best method of determining the maximum 
drawbar horse-power and fuel consumption 
of locomotives under service conditions. 


The President (in German). — Any 
remarks? 


Mr. Renevey (in French). — Though 
I agree with the proposed wording, I 
would like to make a few remarks. 

Trials on the test plant and on the 
line with brake locomotives are obvious- 
ly of great value, but neither completely 
reproduce the actual working conditions, 
and it sometimes happens that in actual 
service different results are obtained 
from those given by different trials. 

I will only mention one example about 
which I believe Mr. Giinther could give 
more complete details : the Krupp tur- 
bine locomotives which have been altered 
a great deal, and were dealt with in an 
article by Mr. Burmeister in « Glasers 
Annalen » of the 15th October 1935 (+). 

During trials on the line with a brake 
locomotive and by the Grunewald me- 
thod, these locomotives gave very inte- 
resting results which were not fully con- 
firmed in service for reasons which were 
not and could not be discovered during 
the trials themselves. 

Consequently I think it is imperative 
to say that tests on the test plant or 
running line should be in general com- 
pleted by comparative tests in actual ser- 
vice, carried out as far as possible with 
a series of engines, not just one, over a 
fairly long period. 


Mr, Giinther (in German). — I can 
confirm Mr. Renevey’s statements. Tests 
carried out on the test plant or with bra- 
ke locomotives cannot take the place of 
trials in actual service; it is therefore 


(1) See Bulletin of the Railway Congress, 
July 1936, p. 707. 
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very important to complete test plant 
trials by trials in actual service. 


Of course it is necessary to make tests 


at constant speed and power to get ac- 


curate comparative results. 


In the case of the turbine locomotive | 


in particular, this was tested on the test 


plant and with a brake locomotive; these | 
tests showed a 30 % saving in fuel con- | 
sumption, but as soon as the locomotive | 


was put into regular service this saving 
was reduced to between 14 and 16 %. 

It is true that the fuel consumption | 
was compared with that of the new class | 
01 and 03 express locomotives, whereas | 
the turbine locomotive was built in 1923. 

Anyhow, I am in complete agreement 
with Mr. Renevey’s additional summary, | 
which states that tests on the test plant | 
should be completed by putting a cer-. 
tain number of locomotives into regular | 
service. 

Mr, Mascini (in French). — I eit | 
like to give you some information about 
the practice on the Italian State Rail- 
ways in this connection. | 

We have always been accustomed to 
continue or complete the trials made on 
a locomotive in current service or on a 
train, or later on by means of the brake 
locomotive, by comparative service trials 
with several locomotives. 

The results of service runs have al-} 
ways been very like those given by the! 
trials. 

However, I am inclined to agree with 
Mr. Renevey’s proposal, the object of! 
which is to complete the results of spe-} 
cial trials. 


Mr, Renevey (in French). — The 
wording I suggest is : 

« It is generally essential that the re- 
sults of trials on the test plant or line 
be checked by comparative trials under 
working conditions over a long period. » 
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Mr, Bulleid, London and North Eastern 
tatlway. — I think the proposed word- 
ng is too strong. It would be better to 
ay « useful » rather than « essential ». 


Mr, Parmantier (in French).— I want 
o ask Mr. Renevey what results he ex- 
ects to get from trials under working 
onditions. 

Trials with brake locomotives make it 
ossible, in particular, to get accurate fi- 
ures on the increase in power due to 

given alteration. What else can we 
xpect to get from trials in service apart 
rom verifying the proper working of 
he altered locomotive? 


Mr. Renevey (in French). — Further 

omparisons are made possible. When 
locomotive to which some new device 
as been fitted has shown a saving of 
5 % on the test plant, in my opinion it 
; impossible to make a general state- 
rent and say that by fitting this device a 
aving of about 15 % will be obtained in 
ervice. This 15 % saving has. to be 
hecked in ordinary service. It is quite 
asy to do this. The P.L.M., to which Mr. 
armantier belongs, and to which I had 
1e honour to belong for twenty-one 
ears, in my time — I do not know if 
; is still the practice — went to work 
n the following way : a series of ten 
scomotives fitted with the new device 
ere put into service together with ten 
thers without it. Every two months 
1e drivers of each group were changed 
ver, and after one or two years the aver- 
ze consumption figures were obtained, 
hich enabled the two groups to be com- 
ared. 


Sir Nigel Gresley. — Mr. President, it 
oes not seem to me to be necessary to 
ate in the conclusions what is the usual 
ractice for checking, under service con- 
itions, new devices or even new loco- 


II—4 
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motives. Locomotives are built to work 
a certain service, and they must be 
checked in that service. It seems quite 
unnecessary to amend the conclusion to 
include something which has been com- 
mon practice ever since I joined the rail- 
way service. 

I think it is hardly necessary, there- 
fore, to re-adjust the conclusion on that 
subject. 


The President (in German). — I have 
come over to Sir Nigel Gresley’s way of 
thinking, and I suggest we do not inclu- 
de the addition proposed by Mr. Renevey 
in Summary 6 (new 7). 

— Summary 7 (formerly No. 6) was 
adopted without any modification. 


We will now go on to Summary 7 of 
the special report, which becomes No. 8. 


Sir Nigel Gresley. — 

7. It is desirable that all Railways should 
agree a standard programme for the testing 
of locomotives, both at a testing station 
and under service conditions with dyna- 
mometer car and brake locomotive, so that 
accurate comparative results can be obtained. 


Mr, Dugas, Reporter (in French). — 
I recognise the value of the recommenda- 
tion just read. I am a little sceptical, 
however, about the possibility of rail- 
ways exchanging figures with complete 
confidence, not in the case of figures 
relating to power and tractive effort, as 
these seem to be obtained with a definite 


accuracy, but consumption figures, be- 


cause as soon as it is a question of ¢on- 
sumption it is necessary to specify the 
kind of fuel used; in the reports it is 
customary to give an elementary analysis 
of the fuel, ie. its calorific value, though 
there is not always agreement about 
whether this applies to the maximum or 
minimum calorific value — the volatile 
and ash content. 
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Unfortunately this is not sufficient, 
and we have had occasion to appreciate, 
when making careful trials on the line 
that some of the characteristics of fuel 
which it is not the general practice to 
determine, such as the coking power, 
have a direct influence on the consump- 
tion figures. 

For this reason I think that in form- 
ulating the recommendation to exchange 
figures — a recommendation the value 
of which is obvious — it must be recogn- 
ised that in practice only figures relat- 
ing to the power and tractive effort can 
be exchanged, and that a thorough inves- 
tigation would be required before ques- 
tions of consumption can be profitably 
dealt with. 


Mr. Poncet (in French). — I think 
Mr. Dugas’ remark is a very wise one, 
but in my opinion it proves the care that 
must be taken in comparing figures. 

On the other hand Mr. Dugas ‘said that 
only figures relating to the power and 
tractive effort could be compared. I think 
we should add to these factors the steam 
consumption of the engine which is not 
affected by any of the errors Mr. Dugas 
has just mentioned, 

In the case of the fuel consumption 
obtained with an improvement, it is easy 
to understand that to compare the figu- 
res got out by different railways, the 
quality of the fuel. used must be taken 
into account. In any case there is one 
thing that can serve as a basis of com- 
parison : the saving of fuel, no matter 
what fuel, provided this saving is the 
result of the same improvement being 
made to a locomotive. 

In my opinion all that is necessary is 
to. define the way in which the inform- 
ation regarding the results of similar 
fests on different railways is to be given. 
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Mr. Ogurek, Polish State Railways (in 
German). — I think that to get compar- 
able figures, it is as well to follow the 
trials on the test plant according to Pro- 
fessor Czeczott’s method, which is to use 
two locomotives on the train, one of 
which is working at constant, and the 
other at variable, power. Under these 
conditions, the results obtained can 
easily be compared. Could this be men- 
tioned in the Summaries? 


Mr, Parmantier (in French). — May 1 
point out in this connection that the 
Czeczott method mentioned by Mr. Ogu- 
rek was described in our report. 


The President (in German). — I think 
we should not include too many details 
in the summaries, because they must be 
of a general nature. 

Consequently I want to know if the 
Meeting agrees with the wording suggest- 
ed by the Special Reporter for this last 
summary? 

— Summary 7 (new 8) was unanim-. 
ously adopted. 


The President (in German). — Gent-— 


lemen, this brings us to the end of the 
discussions on Question VY. 
those who have taken part in these dis- 
cussions and given valuable details about 
the practice on their respective railways. 

T am particularly grateful to Sir Nigel 
Gresley, the Special Reporter, as well as 
the other reporters for their valuable 
collaboration to the work of the Con- 
gress. (Applause.) 


Sir Nigel Gresley. — On behalf of the 


Reporters, I also wish to sincerely thank 


the President for the able way in which 
he presided over our discussions. (Loud. 


applause.) 


_— The Meeting ended at 1248 p.m. 


I thank all 


| 
| 


DISCUSSION AT THE PLENARY MEETING. 


June 7th, 1937. 


Mr. HENRY-GREARD, Vice-PresipENT, IN THE CHAIR. 


GENERAL SECRETARIES 
ASSISTANT GENERAL SECRETARIES 


The President. — We will now exami- 
ne the Summaries for Question V. 

I call upon Mr. Ghilain, the General 
Secretary, to read these out. 


Mr. Ghilain, General Secretary. — The 
text of the Summaries for Question V 
was published ae the Daily Journal of 
the Session, No. 4, of the 5th June. 

(Mr. Ghilain ee all the summaries 
in turn.) 


The President. — Are there any re- 
marks? 

As no objections are being raised, the- 
se summaries are taken as adopted. 


Summaries. 


« 1. There has not been any marked 
« increase in boiler pressure since 1930. 
« A pressure of about 284 lb./sq. inch 
« (20 kgr./em?) can be regarded as the 
« generally observed limit for boilers of 
« conventional design. 

« A total steam temperature of about 
« 152° F. (400° C.) appears to be the ma- 
« ximum compatible with good lubrica- 
« tion, and the creep effect of the metals 
« in contact with the steam. 

« 2. The enlarging and improving of 
« the live and exhaust steam pipes and 
« passages has reduced the drop of pres- 
« sure between the boiler and cylinders 
« and has facilitated the discharge of the 
ts exhaust steam, thereby puproyne the 
« steam circuit. 


me 3. Interesting progress has been rea- 
« lised in the design of the exhaust, 


: Messrs. P. GHILAIN, bE BOYSSON ann CAMBOURNAC. 
aor 3 


Nice, GRESLEY anp Dr. Tu. KITTEL. 


« whereby the counter-pressure has been 
« reduced, combustion improved, and the 
« thermic efficiency of the locomotive 
« improved. 

« 4. The scientific streamlining of lo- 
« comotives appreciably reduces air 
« resistance at high speeds, and there- 
« fore increases the horse-power availa- 
« ble for traction. 

« Streamlined locomotives of the reci- 
« procating type, specially designed for 
« extra high speed working, have been 
« introduced by several Administrations 
« since 1930. 


« 5. Tests are being carried out with 
« turbine locomotives, with a tendency 
« to abandon condensation. 


« 6. Testing stations are regarded as 
« essential for the scientific study and 
« the precise and comparative investiga- 
« tion of the design, performance and 
« efficiency of locomotives and their 
« components. 


« 7. Trials with dynamometer cars in 
« conjunction with brake locomotives 
« form the best method of determining 
« the maximum drawbar horse-power 
« and fuel consumption of locomotives 
« under service conditions. 


« 8. It is desirable that all Railways 
« should agree a standard programme 
« for the testing of locomotives, both at a 
« testing station and under service con- 
« ditions’ with dynamometer car and 
« brake locomotive, so that accurate com- 
« parative results can be obtained. » 
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QUESTION VI. 


Methods and devices used, in connection with electric traction, to 

save current between the supply side of the power station and the 

driving wheels (feeders, substations, tractors), and in particular the 
use of mercury rectifiers. 


ry 


Preliminary documents. 
Report (Great Britain, Dominions and March 1937, p. 641, or special issue 
Colonies, India, North and South Ame- No. 21.) 


rica, China, Japan), by C. E. Farrpurn. 
(See Bulletin, January 1937, p. 73, or 
special issue No, 14.) 


eport (Switzerland, France and Colo- 
nies, Spain, Portugal and Colonies, Italy, 
Belgium and Colony, Luxemburg, Nether- 
lands and Colonies, Egypt), by Messrs. 
EGGENBERGER and Eckert. (See Bulletin, 


Report (Austria, Germany, Denmark, 
Norway, Sweden, Finland, Poland, Hun- 
gary, Czechoslovakia, Jugoslavia, Bulga- 
ria, Rumania, Greece, Turkey), by E. R. 
Kaan. (See Bulletin, March 1937, p. 705, 
or special issue No. 22.) 

Special Reporter : C. E. Farrpurn. (See 
Bulletin, June 1937, p. 1528.) 


SECTIONAL DISCUSSION. 


Meeting held on June 8th, 1937, 


Proressor Dr.-Ing. WECHMANN on THE CHatR. 


— The Meeting opened at 9.30 a.m. 


The President (in German). — Gent- 
lemen, today we have to examine ques- 
tion VI, which is of present interest for 
the majority of Railways. 

I assume that each of us is provided 
with the reports relative thereto, as well 
as with the special report, and I propose 
to follow the customary procedure by 
examining one by one the summaries set 
down by Mr. Fairburn in his special re- 
port. 


I will call upon Mr. Farrpurn, Special 
Reporter, to speak. : 


Mr. Fairburn (Special Reporter). a! 
Gentlemen, I have the honour to present: 
to you on behalf of my fellow Reporters 
and myself, the reports which we have 
drawn up on question VI. The question! 
is concerned primarily with current sav 
ings but the Reporters realised that th 
study of this in itself is not sufficient 
and that savings must always be related 
to total costs. The question is framed 
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with special reference to mercury recti- 
fiers. I think everyone will agree with 
me in believing that from now on recti- 
fiers will play an important part in the 
future of electrification. 

As we have a large number of summa- 
ries to deal with, I will now read the 
porst: 

1. Proposals for saving current cannot be 
considered on purely technical grounds, but 
must be related to the total cost to the 
railways, of the service performed. 


The President (in German). — Does 
anyone wish to make any observations 
about Summary 1? 


No remarks being forthcoming, Sum- 
mary 1 was adopted. 


Mr. Fairburn. — Summary 2 : 


2. In addition to savings due to improve- 
ments in the equipment, which cannot be 
expected to make a great difference in the 
total energy consumption, direct savings in 
the energy required and in the recovery of 
energy by regenerative braking demand 
serious consideration. 


The President (in German). — Is 
everyone in agreement with the adoption 
of this point? 


— Adopted without comment. 


The President (in German). — We 
now come to the very important section 
dealing with mercury vapour valves (con- 
verters). This matter forms the subject 
of Summaries 3 to 9. 


Mr. Fairburn. — Summary 3 : 


2. The most important contribution of re- 
cent years to the improvement of electric 
traction equipment, particularly as regards 
saving energy, is the mercury-vapour con- 
yerter. In its full development it will tend 
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to displace all types of rotating converters 
now in use. 


The President (in German). — Gent- 
lemen, during the last few years, the Ger- 
man Reichsbahn has carried out a very 
large number of tests on the mercury va- 
pour converter, with particular reference 
to the conversion of three-phase current 
to single-phase. About 12 years ago the 
whole Metropolitan system of Berlin was 
equipped with rectifiers converting 
three-phase current to direct current. 
From the point of view of efficiency and 
ease of control, the results obtained have 
been highly satisfactory. In addition, in 
the course of a single year we have 
achieved an economy of current repre- 
senting 3/4 million marks. In the light 
of these results, we have continued our 
researches with a view to producing 
equipment capable of converting three- 
phase to single-phase current. The per- 
fecting of these phase converters has oc- 
cupied several years. In December 1936, 
we were able to put into operation the 
first apparatus of the type we call « Star- 
rer Umformer » (invariable ratio trans- 
former). It has operated for more than 
six months without the least hint of fai- 
lure. 

I, therefore, propose to slightly modify 
the text of Summary 3, and to say that 
the mercury vapour valve is at the pre- 
sent time in the development stage, but 
that when development is complete, this 
apparatus will replace the rotary trans- 
former to the same degree that the mer- 
cury vapour rectifier is already replac- 
ing the A. C. to D.C. rotary converter. 

We might, therefore, combine Summa- 
ries 3 and 4 in a single paragraph. Sum- 
mary 4 states as a matter of fact : 


4. For the conversion of alternating to 
direct current, the rectifier can already be 
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regarded as the standard unit in new instal- 
lations. 


Mr. Fairburn. — I quite agree with 
the amendment proposed by Dr. Wech- 
mann. 


Mr. Parodi, Honorary Director of Elec- 
trification, Paris-Orléans Railway, and 
member of the French Local Organising 
Commission (in French). — I would like 
a rather more precise definition of what 
is meant by « transformateur rigide » 
(Starrer Umformer) of which mention 
has just been made by the President. In 
French the term is ambiguous. I would 
like to know whether it refers to a con- 
verter of three-phase to single-phase cur- 
rent. 


The President (in German). — It is a 
question of frequency ratio. When a 
three-phase 50-cycle supply is converted 
to single-phase, the latter will have a fre- 
quency in the exact ratio of 50 : 3 or 
16 2/3 cycles, when what we term the 
« Starrer Umformer » is used. On the 
other hand, the so-called asynchronous 
converter allows.a frequency ratio which 
differs from the invariable ratio, e.g. 50 
and 416 4/2, 50 and, 17,.ete.. In-fact,. it 
often happens that the frequency of cur- 
rent supplied by a generating station not 
belonging to the railway, is not exactly 
that of the traction current. 


Mr. Parodi (in French). — I am of 
course, entirely, in agreement with the 
President on the substance of the ques- 
tion. It is merely a matter of arriving 
ata mutual understanding on the mean- 
ing of the term « fransfornatous rigide ». 
If ig a question of a converter in which 
the incoming and outgoing currents are 
ina constant frequency ratio, but, in my 
opinion, the term « iransformateur rl- 
gide » is not plain in French,. 
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Mr. Eggenberger, Reporter (in French). 
— Iam of the opinion that the question 
of the constant or variable frequency-ra- 
tio converter ought not to be handled in 
summaries 3 and 4. Summary 3 is of a 
general nature : Summary 4 refers to the 
conversion of three-phase to direct cur- 
rent. I consider, therefore, that we ought 
rather to raise this point in Summary 6 
which could be slightly modified in this 
way. 


Mr. Cardon, Paris-Orléans Railway (in 
French). — I note that in his statement 
the President has with advantage stress- 
ed the point that the mercury vapour val- 
ve is at present in its development stage. 

On the other hand, summary 3, in my 
opinion, gives the impression of a very 
sweeping condemnation of rotary con- 
verters. 

It is true, the Special Reporter has 
pointed out that he has excluded the eco- 
nomic aspect of the problem. 

But, even from the constructional 
point of view, one cannot lose sight of 
the fact that rectifiers with their various 
pumps, anode grids, grid excitation 
equipment and various auxiliaries, are 
at the moment complicated pieces of ap- 
paratus necessitating far from negligible 
maintenance. The present improvements 
have as their principal object the elimin- 
ation of back-firing. Now, we have found 
that the methods adopted are not yet 
completely efficacious. Until this effi- 
cacy, is attained, operating troubles will 
result (very often the vacuum falls and 
the plant is out of service) ; furthermore 
if the high-tension circuit breaker feed- 
ing the transformer does not trip, there 
is a.risk of damage to the transformer, 
and if the H.T. circuit. breaker opens 
there is a danger that repeated. tripping, 
on short circuits. will cause fallore of thee 
cireuit breakers.:-5°3-05 [int 2 7 
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The better to outline the present state 
of the problem, I would remark that a 
definite specification has not yet been es- 
tablished for rectifiers, especially as re- 
gards compound rectifiers, and that in 
particular the overload conditions admis- 
sible in rectifiers are quite different 
from those allowed in converters. If it is 
admitted that rectifiers should be able to 
carry the same overloads as converters, 
it must be stated also that these over- 
loads, however small, must not be applied 
suddenly. 

I may add, in conclusion, that these 
miscellaneous remarks refer to 4 500-volt 
traction supply. The problem quoted by 
the President concerned 3000-volt cur- 
rent, can be viewed in quite a different 
light and already can be considered in a 
manner more favourable to the mercury 
rectifier. 

To sum up, we are well still in the 
development stage, and the condemnation 
of the rotary converter seems to me, I 
will not say crude, but all the same too 
sweeping and hasty, if one may judge by 
the text of the Special Reporter when he 
says, « it will tend to displace all types 
of rotary converters now in use », whe- 
reas in actual fact it is not yet fully per- 
fected. 


-.-The President (in German). — I quite 
agree, and that is why I propose to mo- 
dify slightly the text before us. My pro- 
posal is to say that the development of 
the mercury vapour valve is not yet com- 
. 


- Mr. Fairburn. — Actually the propos- 
a alterations correspond with what I 
had in mind when using the words « in 
its full development ». I wonder if it 
would not be possible to interpret the 
French text in the same sense; as in fact 
it reads : « ... 
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ment aura atteint sa pleine evolution... » 
I think this is how Mr. Parodi wishes to 
interpret this clause. (Messrs. Parodi 
and Cardon made affirmative signs.) 


Mr. Chantrell, Principal Secretary. — 
I think it would be as well for us to read 
the rough draft of Summary 3 which is 
to replace Summaries 3 and 4 of the spe- 
cial report. 

« 3. The most important contribution 
of recent years to the improvement of 
electric traction equipment is the mercu- 
ry vapour converter. 

« This type of equipment has not yet 
reached its full development; it is how- 
ever possible to predict that, in the near 
future, this development will reach a 
point where the mutator (') will replace 
the rotary converter in the same measure 
as the rectifier at present replaces the 
rotary converter for the conversion of 
alternating current to direct current. 


The President (in German). — Are we 
agreed on this text? 
— Adopted. (This text replaces the 


former summaries 3 and 4.) 


Mr. Fairburn. — Summary 5 : 


5. The mercury-vapour inverter has prov- 
ed satisfactory for reconverting direct to 
alternating current in the substations. of di+ 
rect-current lines employing . regenerative: 
braking. 


The President (in German). — Does 


(1) The term « mutator » appearing’ here 
and elsewhere in these proceedings is used a8 
the translation of the French term <«.muta- 
teur >» put forward to cover all possible ap- 
plications of the mercury vapour converter, 
Le. not only conversion. of ALC. .to D.C. as, so- 
lely implied by the term,« redresseur > (rec; 
tifier), but- also conversion of D.C! to? A. 
of A.C: of one frequency “to A.C, of another, 
of either the Same or 2. different number... of 
phases. ; 
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anyone wish to say anything about sum- 
mary 5? 


Mr. Nicolet, French State Railways (in 
French). — I would like to know if any 
Companies yet possess adequate expe- 
rience of the use of the inverter as ap- 
plied to regenerative braking. 

I believe that the Italian State Rail- 
ways have employed it for this purpose. 
What other Administrations use it? It 
has probably not been in use very long. 

If the Delegates here present or the 
Special Reporter could give us any addi- 
tional information on this point, it would 
be most useful. 


Mr. Fairburn. — On the South Afri- 
can Railways mercury converters are 
being used successfully for regenerative 
braking. This Administration has been 
testing equipment of this type for 2 or 3 
years and, as a result, now has on order 
a number of units to extend its installa- 
tion. 


The President (in German). — Is any- 
one yet in a position to furnish the re- 
sults of any trials which have been made 
of the mercury vapour valve for regener- 
ation? 


Mr. Fairburn. — As regards the South 
African Railways, may I point out that 
particulars are given in the last column 
of the table, page 63 of my report (Bul- 
letin, January 1937, p. 135). 


Mr. Parodi (in French). — I consider 
that this isolated experience does not 
seem to justify a statement as definite as 
that appearing in Summary 5, in which 
it is stated, « The mercury vapour inver- 
ter has proved satisfactory... ». 

I have asked several firms to let me 
have their proposals in this connection 
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and I have never been able to obtain 
them. 


Mr, Fairburn, — I think the South 
African Railways are certainly satisfied 
or they would not have undertaken this 
further large expenditure. 


The President (in German). — I asso- 
ciate myself with the remark made by M. 
Parodi. It is true, Mr. Fairburn has told 
us that the experience of the South Afri- 
can Railways has been perfectly satisfac- 
tory, but that has reference to one Admi- 
nistrations only, while on other systems 
equally interested in the question of re- 
generation the results have been less sa- 
tisfactory. 

That is why I think we should amend 
the wording of Summary 5 by saying, for 
example : 

« The good results obtained by one 
Railway Company with the use of the 
mercury vapour inverter for regenerative 
braking will no doubt encourage other 
Companies using direct-current systems 
to improve the rectifier with that pur- 
pose in view ». 


Mr. Parodi (in French). — I would 
still like to ask, as a matter of interest, 
whether in the equipment used by the 
South African Railways, this conversion: 
of direct to alternating current is effect- 
ed by means of one rectifier tank or of 
two. 


Mr. Fairburn. — The South African 
installations are of the two-tank type. 


The Presidént (in German). — It is 
not possible to effect this other than by 
employing two tanks, one tank for each 
half-wave. 

I will now ask you to be good enough 
to support the amendment I have pro- 
posed. | 
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— The Summary was adopted in the 
final form given below and became the 
new No. 4. 


« 4, The mercury vapour inverter has 
proved satisfactory on one Administra- 
tion for reconverting direct to alternat- 
ing current in the substations of direct- 
current lines employing regenerative 
braking. This will no doubt induce other 
Administrations with direct-current sys- 
tems to seek further improvements in the 
same direction. 


Mr. Fairburn. — Summary 6 : 


6. Theoretical problems raised by the use 
of the mercury-vapour converter for the 
conversion of three-phase current to either 
single-phase current or to _ three-phase 
surrent of another frequency have heen 
solved, but practical difficulties remain and 
xresent installations must be regarded as 
>xperimental. 


The President (in German).— I should 
ike to modify the wording of Summa- 
ry 6 in order to take into account the 
remark made just now by Mr. Eggenber- 
yer. We might say that the fixed fre- 
Juency-ratio transformer has given good 
esults, and after that, as regards the dif- 
erent types of variable-frequency ratio 
ransformers, that the latter have not yet 
merged from the experimental stage. 

Are you agreed on the general import 
yf this proposal? 


Mr. Karlsbad, Polish State Railways 
‘in French). — I think it of importance 
hat we should employ a more precise 
erminology. 

To speak of a « fixed frequency-ratio 
ransformer » or a « variable frequency- 
atio transformer » is not sufficiently 
xact, seeing that the word « transform- 
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er » is applied to an entirely different 
piece of apparatus. 

I think Mr. Parodi would agree to sub- 
stituting « ... mutateur a rapport de fré- 
quence constant... » (fixed frequency- 
ratio mutator). 


Mr. Parodi (in French). — I have no 
objection. 
The President (in German). — Is 


everyone in agreement with the follow- 
ing wording of this Summary, which will 
now become the new No. 5. 

« 5. The fixed frequency ratio mutator 
has given satisfaction for the conversion 
of three-phase current to single-phase 
current of low frequency (Reichsbahn). 

Several types of mutators of variable 
frequency ratio have been tried. It can- 
not, however, be predicted yet, which of 
these systems will eventually give satis- 
taction. » 

— This summary was adopted. 


Mr. Fairburn. — Summary 7 : 


7. Grid control equipment is an inherent 
part of the mercury-vapour converter for all 
uses except as a rectifier. In addition to 
its main function the equipment can be 
adopted to control the output voltage and 
to interrupt the main arc for protective pur- 
poses; in some cases it may be worth while 
adding it to a rectifier to give these features. 


The President (in German).— I would 
like to make an observation about this 
paragraph. At first it is stated that 
« grid control equipment is an inherent 
part of the mercury vapour converter for 
all uses, except as a rectifier... » then, at 
the end of the paragraph, « ... in some 
cases it may be worth while adding it to 
a rectifier to give these features ». We 
believe that grid control equipment is 
used today for all types of mercury va- 
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pour converters. It is of use alike in mo- 
difying the secondary voltage between gi- 
ven limits and in effecting the rapid 
breaking of the arc. For three years the 
Berlin Metropolitan has made use of it 
with good results. 

I, therefore, propose to omit the end 
of the first sentence « for all uses ex- 
cept as a rectifier », and to amend the 
wording of the second sentence by omitt- 
ing in particular the whole of the final 
portion, beginning at « for protective 
purposes... » 


Mr. Fairburn. — I think this is a 
question of terminology. The French 
text reads « L’équipement de grilles pola- 
risées fait partie intégrante du conver- 
tisseur & vapeur de mercure » which 
means that this equipment is essential; 
this justifies the end of the sentence 
«sauf quand celui-ci sert de redresseur. » 


The President (in German). — I agree 
with Mr. Fairburn. My observation about 
the end of the first sentence was inspir- 
ed by the fact that the German wording 
of the Summary does not correspond 
exactly with the English and French ver- 
sions. An alteration to the German text 
is necessary, and in these circumstances 
I am in agreement for retaining the who- 
le of the first sentence. 


Mr. Parodi (in French). — I entirely 
agree with the President’s statement. Ne- 
vertheless, in the French version, I think 
we ought to omit the last four lines : 
« dans Vintérét de la sécurité; dans cer- 
tains cas, il pourra étre utile de l’adjoin- 
dre a un redresseur pour lui conférer ses 
qualités (« for protective purposes; in 
some cases it may be worth while adding 
it to a rectifier to give these features y), 

After all, the same ‘statement is made 
twice. 


BULLETIN OF THE INT. RatLway ConcRess ASSOCIATION 


FEBRUARY 1% 


The President (in German). — I 
everyone in agreement with the adoption 


of the modified wording as follows : | 


« 6. Grid control equipment is an in 
herent part of the mercury vapour con- 
verter for all uses except as a rectifier! 
In addition to its main function the 
equipment can also be adopted for al} 
types of mutators to control the output 
voltage and to interrupt the main are. | 

— The latter was unanimously adopted 
and became the new No. 6. 


The President (in German).— I woulc 
like to say further that the use of th 
mutator has given good results on our 
locomotives on the Hollental line. For 
those of you who may be interested ir 
the results obtained with this equipmen| 
in this particular case, I may say that 
description of it has appeared i in the pu4 
blication « Elektrische Bahnen », and 
that my copy of the latter is at their ser 
vice. | 

We now come to Summary 8. | 


Mr. Fairburn. — Summary 8 : 

8. In cases where ripples in the output of 
a rectifier cause interference in communica 
tion or signal circuits, the provision of re 
sonant shunt filters provides a satisfactor 
solution. 


The President (in German). — The 
German text is as follows : > | 

« In cases where ripples in the currer 
from the rectifier cause induction effect 
in telephone lines and signal circuits, the 
use of resonant shunt filters. provides x 
satisfactory solution. » 


That is correct, but we also need. need 
of filters in the case of alternating cur | 
rent, not only fo safeguard communic+ 
anon and signalling circuits, but for all 
purposes. In -my opinion « mutator » 
should -be substituted for « rectifier » 
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Has anyone any further observations to 
make ? 


Mr. Cardon (in French). — It is stat- 
od in Summary 8 that « the provision of 
resonant shunt filters provides a satis- 
factory solution. » 

To my knowledge there are neverthe- 
less, in the matter of traction, two dis- 
inet cases to consider in the production 
yf direct current, namely the compound 
rectifier and the shunt rectifier. 

We have shunt rectifiers giving entire 
satisfaction when equipped with coils : 
n other respects the latter constitute an 
idditional complication and are not in 
hemselves free from breakdown. 

As I have had no experience of shunt 
ectifiers other than that which I have 
ust quoted, and as the use of compound 
ectifiers is still in the initial stage, I 
vould like to know whether we are in a 
osition to affirm at the moment that 
he use of resonant shunt filters presents 
n entirely satisfactory solution to the 
roblem stated. 


Mr. Karlsbad (in French). — I too 
hink that it is a little premature to talk 
f a « satisfactory solution » at the mo- 
1ent. 

The trials we have carried out on our 
ystem are of recent date and have not 
iven entire satisfaction. | Whenever a 
ercury vapour rectifier installation is 
ut in, difficulties are almost invariably 
neountered : the telegraph service, for 
istance, always accuses the railways of 
ecasioning a great deal of interference. 

This is notably the case with the Polish 
ailways, where, despite the use of fil- 
rs, the solution adopted is not entirely 
itisfactory. 

In this connection I should like to 
20w the characteristics desirable in a 
etifier filter in order to cut out all in- 
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terference. At the moment, no defini- 
tion exists of a filter giving universal sa- 
tisfaction. 

I should also like to know whether a 
satisfactory solution of the problem has 
been produced by any Administration. 


The President (in German). — I am 
in a position to give Mr. Karlsbad some 
information on this point. In Germany, 
we had some initial difficulties, especial- 
ly in connection with telephone commun- 
ications; these disturbances were elimin- 
ated by the installation of filters. How- 
ever, last year we experienced still worse 
trouble; during a whole day international 
telephone communication with Switzer- 
land was completely cut off. A long stu- 
dy of the question has at length enabled 
us to give complete satisfaction to the 
Post Office. It has been the same with 
regard to radio installations. The ques- 
tion has been a long and difficult one 
to solve, but at last good results have 
been obtained, and today the internation- 
al telephone and telegraph services to 
Switzerland operate in an exemplary 
manner. May I ask Mr. Karlsbad for how 
long his Company has been struggling 
with these difficulties and what are the 
circumstances in which they have arisen? 


Mr. Karlsbad (in French).— The elee- 
trification of railways in Poland is of 
comparatively recent date. Public elec- 
tric services have only been in operation 
for six months, following a trial period 
of six months. 

From the first day of trial running, 
and in spite of the installation of filters 
— all substations are equipped with 
them — the Telephone and Telegraph 
Service has made complaints, especially 
in connection with international commu- 
nications. I would like to remark by the 
way that in my opinion the Post Office 
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always has a tendency to exaggerate 
slightly when any question of inter fe- 
rence by rectifiers arises. 

There has certainly been some inter- 
ference : in particular it has been defi- 
nitely established that on railway signall- 
ing circuits very curious interference has 
been encountered, which has led to the 
untimely operation of certain signals. 

On railway telephone lines this inter- 
ference has not assumed such propor- 
tions, since certain precautions have been 
taken. 

In reply to another question of the 
President, I would say that the electri- 
fied lines under discussion are those of 
the Warsaw group, ie. two or three lines 
serving the suburbs of the capital and 
comprising about 20 km. (12 1/2 miles) 
each. 


Mr. Fairburn. — In the United States 
of America, in 1935, I made a special in- 
vestigation into this subject and found 
that in all cases, with the possible excep- 
tion of radio reception, any troubles en- 
countered had been overcome. The ex- 
perience of the Southern Railway in 
England with certain early difficulties 
was the same. 

Mr. Cardon (in French). — In order 
to take all these observations into ac- 
count we might perhaps word the sum- 
mary thus : 

« Resonant shunt filters are used when 
ripples in the output... ». The wording 
will thus merely be reversed. I should 
like to add, however, that naturally, if it 
is stated that filters are employed, it is 
an indication that in general they give 
satisfaction to the Administrations con- 
cerned. 


Mr. Fairburn. — I am not in agree- 
ment with the wording proposed by Mr. 
Cardon, because I think we should state 
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that they are satisfactory in the circum- 


not only that filters are used but me | 
stances indicated in the summary. | 
| 


The President (in German). — Is; 
the section in agreement with the word 
ing suggested by the Special Reporter? 

t 

Mr. Cardon (in French). — In consi- 
deration of the request made by the Spe~; 
cial Reporter, I will not insist on the in-+ 
version which I suggested; but while: 
keeping the form of the proposed word 
ing we might replace the phrase « pro+ 
vides a satisfactory solution » by « al- 
ways effects a considerable ‘nitro nee 
and often gives a satisfactory solution »» 


Mr. Parodi (in French). — I think 
that it would be much better to keep they 
wording of the summary in the form 
proposed by the Special Reporter. 

Basically, what we mean, and what we 
are quite certain of, is that we always 
extricate ourselves from difficulties, bu} 
that does not mean to say that we manage 
it at the first attempt. 


Mr. Cardon (in French). — It is un 
derstood that we will use the word « mu 
tateur » in place of « redresseur ». 


The President (in German). — Th. 
wording would consequently be as | 
OWS : 

« In cases where ripples in the outpu 
of a mutator cause interference in co 
munication or signal circuits, the prov: 
sion of resonant ‘shunt filters provides | 
satisfactory solution. 

Are we all in agreement? 

— This summary was adopted and b 
came the new No. 7. 


Mr. Fairburn. — Summary 9 : 
9. The water-cooled steel tank type un 
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s most widely used but the glass bulb type 
nd also the newly developed low-capacity 
ir-cooled type form useful alternatives for 
ome applications. 


The President (in German). — Does 
he section agree with the proposed wor- 
ng? 

— Summary 9 was adopted and be- 
name the new No. 8. 


The President (in German). — We 
have now come to the end of those sum- 
maries dealing with mercury vapour val- 
ves (converters), and we start on trans- 
mission systems, which form the subject 
of Summaries 10 to 138. 


Mr. Fairburn. — Summary 10 : 

10. A separate transmission system purely 
ror railway use is best when the generating 
plant is used wholly for railway purposes. 


Mr. Parodi (in French). — I should 
like to make some general observations 
regarding the four summaries referring 
to transmission lines. 

The summaries formulated here should 
in principle be such as either to serve as 
a guide to Administrations in their oper- 
ation or researches, or to help them in 
their dealings with other organisations. 
’ T am of the opinion that Summaries 10 
to 13 are not of sufficient interest and I 
propose that they be omitted. 


_ The President (in German).— I should 
like to hear the opinion of the Special 
Reporter on this subject. 


My. Fairburn. — The four summaries, 
Nos. 10, 11, 12 and 13 are based on the 
replies received from the different Ad- 
ministrations. Summaries 11, 12 and 13 
are as follows : 


11. A combined railway and industrial 
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transmission system can be adopted with 
advantage when the railway network is 
widespread and covers territory having a 
large industrial load. 


12. High-tension direct-current transmis- 
sion, although offering possible transmission 
savings, is not yet commercially practicable. 


13. Leakage and corona losses on high- 
tension transmission lines can be overcome 
by established methods such as the use of 
guard rings and hollow cables. 


I am in agreement to some extent with 
Mr. Parodi’s proposal. Our summaries 
should serve to guide our Member Admi- 
nistrations and in this case we might de- 
lete Clauses 10 and 11. However, we 
should retain clause 12 which states 


« High-tension direct-current trans- 
mission, although offering possible 


transmission savings is not yet commer- 
cially practicable ». 

This actually expresses a fact which 
would serve to guide the Railways. 

As regards Clause 13, this gives in- 
formation which is well known by all 
Administrations. Perhaps we might de- 
lete Clauses 10 and 414 and retain Clauses 
12 and 13. 


The President (in German). — With 
reference to Summary 12, there seems to 
be a slight descrepancy between the 
French and German texts; the French 
text states « ... is not yet industrially 
possible... », while the German wording 
is « ... not yet workable for economic and 
practical reasons... ». In Germany we 
have also come to the same conclusions 
as Mr. Fairburn regarding direct current 
for traction purposes. Transmission sys- 
tems for high-tension direct current are 
very expensive. Technically the idea is 
possible, but from the economic point of 
view it is unworkable. 
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Mr. Parodi (in French). — In the 
form suggested, Summary 12 is absolu- 
tely inadmissible, since there are In ex- 
istence high-tension direct-current trans- 
mission systems, notably at Lausanne 
and Grenoble. 

If reference is not being made to these 
direct-current systems, the fact should be 
stated. If it is a question of direct-cur- 
rent transmission systems employing mu- 
tators, that also should be mentioned, but 
it cannot be stated that high-tension di- 
rect-current transmission is not yet in- 
dustrially possible, since as a matter of 
fact it has been achieved in certain in- 
stances. 


My. Fairburn. — It is well known that 
technically this is quite practicable but 
it is not so economically. Otherwise why 
is it that almost all transmission lines 
are three-phase? 


Mr. Parodi (in French). — We are 
entirely in agreement; that is why | 
think it would be much better to omit the 
summary since we can gain no new in- 
formation from it. 

With reference to the Grenoble install- 
ation I have mentioned, I believe it is 
about to be superseded and replaced by 
an alternating-current system, a fact 
which well illustrates that the first me- 
thod of transmission was not economical. 


The President (in German). — What 
is the voltage of the Grenoble equip- 
ment? 


Mr. Parodi (in French). — It is in ex- 
cess of 75.000 volts; I believe it has been 
as high as 100000 or 120000 volts. The 
maximum figure reached has certainly 
been above 75 000 volts. 


The President (in German). — I too 
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am of the opinion that it is perhaps a 
little premature to pronounce a verdict 
on the subject of high-tension direct cur- 
rent. 

Te everyone agreed to the omission of 
Summary 12? 

— Summary 12 was deleted. 


The President (in German). — As re- 
gards Summary 13, which merely states 
a well-known fact, I am in favour of 
omitting that also. 

Is everyone agreed? 


— (Agreed.) 


We have, therefore, decided on the 
complete deletion of Summaries 10 to 13, 
that is, those relating to transmission! 
lines. ) 
We now come to that part of the busi- 
ness relative to Substations. | 


Mr. Fairburn. — Summary 74 : | 
14. The substations must be arranged tot 
feed the contact system at a sufficient num- 
ber of points to give a low contact systen 
loss without unduly heavy construction. 


The President (in German). — The 
German text does not appear to me to 
quite clear. I believe it is a question o 
substation spacing, so calculated that, 
they may feed the lines, etc. . 


Mr. Nicolet (in French). — In bried 
the aim of this clause is to state thai 
modern methods at the present time tenc 
towards the elimination of the feeder an 
its replacement by a larger number o 
substations. 

If this is the view taken by the Specia 
Reporter, I think that the wording o 
this summary could be made more pre: 
cise and that instead of « at a sufficien 
number of points » we might say «a suf 
ficiently short distance apart » and, i 


EBRUARY 1938 


lace of « constant system loss », « to 
void voltage drop ». 


Mr. Fairburn. — That is actually the 
weaning of summary 14. Formerly the 
sndency was to place substations at fair- 
y long distances from each other and to 
rovide conductors of large cross section. 
ince the introduction of the mercury 
ectifier, it has been found better to spa- 
e the substations more closely, thereby 
ffecting a saving of copper in the con- 
uctors. 


The President (in German). — Do you 
uggest a new wording for Summary 14? 


Mr. Parodi (in French). — I am in fa- 
our of leaving the wording as it is, ex- 
ept for substituting « voltage drop » for 
line losses ». 

| 

| The President (in German). — Ought 
7e not to say that we aim at an economy 
1 copper? 


Mr. Fairburn. — I agree and propose 
) say : « ... voltage drop... ». 


The President (in German). — Is 
yeryone in agreement? 


Mr. Eggenberger (in German). — 
astead of « without unduly heavy con- 
Tuction », we might say « in order to 
void excessively heavy methods of con- 
jruction ». 


Mr. Parodi (in French). — We could 
ty « without any undue increase in the 
eight of conductors ». 


The President (in German). — I think 
e are in general agreed on the wording 
be employed. I would suggest that I 
ive a final version prepared, to be sub- 
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mitted for our approval at tomorrow's 
Meeting. (Agreed.) 
We now come to Summary 15. 


Mr. Fairburn. — Summary 15 : 

15. On A. C. lines this can be effected 
by intermediate feed points between main 
substations in which simple, preferably out- 
door, equipment is used and controlled either 
from the nearest railway station or by a re- 
mote control system. 


The President (in German). — I am 
not very clear as to the meaning of the 
expression « intermediate feed points ». 


Mr. Eggenberger (in German). — 
The solution adopted by the Swiss Fede- 
ral Railways is as follows : When the 
line between two substations is rather 
long, we interpose a single transformer 
operated by the staff of the nearest sta- 
tion. Any other system of control is in 
consequence unnecessary. 


The President (in German). — I am 
in favour of amending the original word- 
ing slightly, so that we may profit by the 
information imparted by Mr. Eggenber- 
ger. We could say more accurately : 

« On altenating-current lines this can 
be effected by the introduction between 
substations of intermediate feed points 
provided with a simple transformer con- 
trolled either from the nearest railway 
station or by a remote control system. » 

Are all in favour? 

— This summary was adopted as 
No. 10. 


Mr. Fairburn. — Summary 16 : 


16. On D. C. lines the same result can be 
obtained by the use of remote-controlled 
single unit rectifier substations. 


The President (in German). — Are 
we all agreed on the proposed wording? 
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— Summary 16 was adopted as the 
new No. 11. 


Mr. Fairburn. — Swmmary 17 : 


17. The additional cost of remote-control 
as compared with automatic control is nor- 
mally justified by the increased flexibility 
given to the system. 


Mr. Parodi (in French). — May I ask 
that the wording should read « ... com- 
pletely automatic control... > 

In France, there are, as a matter of 
fact, substations termed automatic which 
are not so actually and in which the staff 
is as large as in the manual substations. 


The President (in German). — For 
my part, I am in agreement with the pro- 
posal. 

Are all in favour of this moditication? 

Summary 17 was adopted with this ad- 
dition and became the new No. 12. 


Mr. Fairburn. — Summary 18 : 


18. The mobile substation can sometimes 
be used with advantage to meet seasonal 
traffic fluctuations. 


The President (in German). — Do you 
approve of the wording of Summary 18. 


Mr. Cardon (in French). — It is stat- 
ed that « The mobile substation ean so- 
metimes be used... to meet seasonal traf- 
fic fluctuations », but it is also used for 
other reasons and especially in case of 
breakdowns. 


The President (in German).— I would 
draw attention to the fact that the Ger- 
man version says « temporary » in place 
of « seasonal ». 


Mr. Parodi (in French). — I would 
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suggest putting « ... to meet temporary 


operating needs ». 


The President (in German). — I: 
everyone in agreement? | 


— Summary 18 was adopted, sub jec: 
to the amendment proposed by Mr. Pa. 
rodi, and became the new No. 13. | 


Mr. Fairburn. — Summary 19 : | 


19. No appreciable improvement in trans- 
former efficiency can be secured except aj 


excessive cost. | 
} 


Mr. Parodi (in French). — It appear} 
to me that we might without detrimeni 
omit Summary 19, which states nothiny 
in any way new. The same may be say 
for Summary 20 which is a repetition of 
a summary already adopted. In fact, th 
latter states : : 


20. The efficiency of rotating convertin; 
plant is inherently low; an improveme 
can be secured by the substitution of mer 
cury-vapour converters. | 


The President (in German). — I w 
about to make the same suggestion as 
Parodi. 

Are we agreed in completely omitti 
items 19 and 20? 


— The omission of Summaries 19 an 


20 was approved. 

The President (in German), — wi 
now come to Summaries 21 to 23 refed 
ring to Contact systems. 


Mr. Fairburn. — Summary 27 : 


21. In reducing contact system  losse 
attention must be given to both the r 
return circuit and to the contact line 
conductor rail. 


Mr. Parodi (in French). — I wou 
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suggest the omission of this paragraph, 
since it is quite evident that to reduce 
losses, attention should be directed to 
both components of the conductor sys- 
tem. 

] think we ought to pass on at once to 
Summary 22. 


The President (in German). — I was 
about to voice the same opinion. 


Mr. Fairburn. — I intended this clau- 
se to be merely an introduction to the 
question, 


The President (in German). — Are 
we all agreed on the omission of Sum- 
mary 21? 

— The omission was approved. 


Mr. Fairburn. — Summary 22 : 

.22. On alternating-current lines, operating 
at high voltage, the contact system losses 
are readily reduced to a reasonable value 
and any special steps are usually needed 
to prevent communication circuit interfe- 
rence rather than to save current. 


The President (in German). — It 
seems to me that the German text requi- 
res a slight modification; this modific- 
ation will not, however, affect the En- 
glish nor French versions. 

— Summary 22 (English version) was 
adopted and became the new No. 14. 


Mr. Fairburn. — Summary 23 : 


23. On D. C. systems the losses are higher, 
and special consideration must be given to 
the question of securing a reduction. Apart 
from increasing the contact line section or 
rail section, these include improved bond- 
ing by welding, and the cross bonding of 
tracks and contact circuits. 


The President (in German). — Does 
anyone wish to make any remark? 


I—5 
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Mr. Parodi- (in French). — In this 
text, if states : « apart from increasing 
the contact line section or rail sec- 
tion...» ; it would be better to put « Apart 
from increasing the conductor section... » 


The President (in German). — Do you 
support this amendment? 


— Summary 23 modified accordingly 
was adopted as the new No. 15. 


The President (in German). — We 
now come to the heading « Rolling 
stock », 

Myr. Fairburn. — Summary 24 : 


24. The weight of alternating-current lo- 
comotives is now comparable with that of 
direct-current locomotives for similar du- 
ties, and in both cases questions of adhesion 
prevent any large reduction in weight. Some 
reduction can he anticipated from fitting, 
« fine » regulators and devices which trans-~ 
fer weight from carrying to driving wheels 
during starting. 


The President (in German). — In my 
opinion the first sentence of Summary 
24 is not sufficiently explicit. 

I would like to mention in this con- 
nection that the weight of the Reichs- 
bahn’s E. 48 class locomotive, which is 
an express locomotive, is less than that 
of the French direct-current machine. 
The German alternating-current locomo- 
tive has only two pairs of carrying 
wheels, while the French locomotive has 
four pairs. Generally speaking, the al- 
ternating-current locomotive is inclined 
to be lighter than the direct-current type. 
However, without dwelling on this dis- 
tinction, which is after all of minor im- 
portance here, we could simply say that 
the weight of electric locomotives has 
been considerably reduced in the last 
few years. 
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Mr. Fairburn. — I am in general 
agreement with the President’s proposal. 


Mr. Parodi (in French). — I think we 
should add « for equal horse-power, 
apart from that the locomotive weight is 
governed by its adhesion. What you wish 
to say is that the total weight of the lo- 
comotive has diminished. It should be 
added that the adhesive weight is govern- 
ed by operating requirements. 


The President (in German). — For 
a locomotive with eight driving wheels 
with a weight of 20 tonnes per axle, this 
weight of 80 tonnes must be kept as ad- 
hesive weight. 


Mr. Parodi (in French). — I quite 
agree with the President on the general 
meaning of the summary, but it seems 
to me that we ought to modify the word- 
ing and say for example : 

« The overall weight of electric loco- 
motives has considerably decreased in 
the last few years, for equal horse- 
power ». 


The President (in German).— «...and 
equal tractive effort... » 

The final wording would be as foll- 
OWS : 
« The weight of electric locomotives 
for equal horse-power and tractive effort 
has been considerably reduced during the 
last few years. » 

Is everyone in agreement? 


— This wording was adopted and be- 
came the new No. 16. 


Mr. Fairburn. — Summary 25 ; 


25. Streamlining of locomotives, as a means 
of saving energy, is of relatively small value 
unless the whole train is similarly treated. 


Mr. Koller, Czechoslovakian State Rail- 
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ways, Vice-President (in French). — I 
might perhaps be as well to combine 2! 
and 27. It appears to me to be more lo- 
gical to deal first with Summary 26 
which refers entirely to the weight of 
rolling stock, and then to combine ae 
maries 25 and 27 which refer to stream: 
lining. 
Mr. Fairburn. — I will read Summa, 


ry 26: | 


26. Weight reduction is the most impor/ 
tant means of saving energy on motor con 
stock. This may be attained by changes iii 
construction and by the use of special mai 
terials. Changes in construction include th) 
combination of the body with the under 
frame and the use of welding, while specie 
materials may be divided into light alloy 
and high-tensile steels. | 


7 { 

Mr. Koller (in French). — I think ¥ 
would be better to give this summary | 
more general form. Instead of saying | 
« Weight reduction is the most impo 
tant means of saving energy on mot 
coach stock », we might put : « Weigh 
reduction on vehicles is the most impo: 
tant means of saving energy. » 


— 


Mr. Fairburn. — In my opinio 
weight reduction is a much more impo 
tant factor in the case of motor coache} 


Mr. Koller (in French). — I sugge: 
saying : 


« Weight reduction, particularly i 
motor coach stock, is the most importa 
means of saving energy », the remaind 
of the clause being retained. 


The President (in German). — Aj 
we all agreed on this amendment? 


Summary 26, with this amendmen 
was adopted as No. 17. 
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— Here is the text of 
25 and 27 


Mr. Fairburn. 
the former Summaries Nos. 
combined. 


27. Streamlining of locomotives, as a means 
of saving energy, is of relatively small value 
unless the whole train is similarly treated. 

Streamlining is of value on high-speed 
trains, but questions of interchangeability 
and variable train make-up tend to restrict 
it to set trains and single-unit coaches. 


Mr. Giinther, Deutsche Reichsbahn (in 
German). — I am of the opinion that we 
still under-estimate the importance of 
Streamlining. We have not yet experi- 
mented in this direction with electric lo- 
comotives, but I can give you the results 
of trials carried out on steam locomoti- 
ves. With a partly streamlined locomotive, 
without protective aprons for the motion, 
and at a speed of 140 km. (87 miles) an 
hour, trials have shown an economy in 
energy of 27 %. With a completely 
streamlined locomotive at the same speed, 
the economy has been of the order of 
48 %. In ordinary service the stream- 
lined locomotive has made possible a sav- 
‘Ing in coal of 11.7 % for a speed range 
of 60 to 140 km. (87.3 to 87 miles) an 
hour, in comparison with a standard lo- 
‘comotive of the same type. By stream- 
lining the whole train we have achieved 
a diminution in resistance of 13 % at 
140 km. (87 miles) an hour, as compared 
with a standard train composed of D 
(corridor) coaches. 

Moreover, I believe that electric loco- 
motives streamlined in the same way 
would give better results. 


Mr. Koller (in French). — Taking Mr. 
Giinther’s remarks in consideration, I 
think we should first say as a general 
statement : 

« Streamlining is of service for high- 
speed trains », and then : « It is best 
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that the whole trains should be stream- 
lined as much as possible », the rest of 
the original wording being deleted. 


Mr. Santini, Secretary. — The text 
might then be worded as follows : 

« For high-speed trains the streamlin- 
ed form has a large influence on the con- 
sumption of energy. The maximum re- 
sult will be obtained from the complete 
streamlining of the whole train set. » 


The President (in German). — Are 


we all agreed? 


— This wording was adopted and be- 
came the new summary No. 18, 


Mr. Parodi (in French). — Just now 
Mr. Giinther quoted some economy figu- 
res that he had previously mentioned 
during the discussion of Question V re- 
lating to steam locomotives. 

I think there must be some misunder- 
standing of the basis of calculation. It 
is difficult to concede that the coal con- 
sumption could be reduced by about 
50 %. I do not wish to start an argu- 
ment, but I would like to draw attention 
to the statement nevertheless. 


Mr. Giinther (in German). — We car- 
ried out our tests first of all on small 
models in a wind tunnel, then on the 
line with streamlined locomotives, at dif- 
ferent speeds. Each test was performed 
at constant speed. The figures quoted are 
obtained from tests carried out with very 
great care. It is scarcely necessary to ada 
that to obtain them the locomotive had. to 
be really streamlined in the most com- 
plete sense of the term. 


The President (in German). — Gent- 
lemen, I propose to postpone till. tomor- 
row the continuation of the discussion of 
Question VI. 

The Meeting was adjourned at 1.0 p.m. 
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Meeting held on June 9th, 1937. 


Pror. Dr.-Inc. W. WECHMANN IN THE CHAIR. 


The Meeting opened at 9.30 a.m. 


The President (in German). — Gent- 
lemen, at yesterday’s Meeting we dis- 
cussed Summary 14 and we agreed that a 
new wording should be suggested today. 
This text has already been published in 
today’s issue of the Daily Journal of the 
Session; as a consequence of the omis- 
sion of several summaries, Summary 14 
is now numbered 9. 

The suggested new wording is as fol- 
lows ; 


« 9. The substations should be situated 
at sufficiently short intervals to ensure 
a low voltage drop in the contact system, 
although only the minimum of copper 
and other materials is used in the con- 
struction of the contact system itself and 
in the substations. » 

Are we agreed on this wording? 


Mr. Eggenberger (in French). 
I suggest the omission from the German 
text of the word « gegenseitig », the equi- 
valent of which does not figure at all in 
the English and French versions. 


The President (in German). — Sub- 
ject to this amendment to the German 
text, with which we are in agreement, are 
all in favour of the proposed wording ot 
Summary 9? 


— Approved. 


We will now go on with the examin- 
ation of the other Summaries for Ques- 
tion VI and turn to Summary 28 of the 
Special Report, referring to Roller bear- 
ings. 


Mr. Fairburn, — Summary 28 : 


28. Roller bearings are used as much to 
reduce lubrication and maintenance costs 
as to save energy; in consequence they are 
found more widely on motor coaches than 
on locomotives, and have been applied to | 
motor armatures more frequently than to 
the locomotive or train axle journals. 


The President (in German). — Has, 
anyone any remarks to offer in this cone | 
nection? | 


| 
| 
| 


No remarks being forthcoming, Sum-. 
mary 28 was adopted as the new No. 19., 


Mr. Fairburn. — Summary 29 : 


29. The operating advantages of electric 
coach heating over fuel-fired boilers ar 
such that boilers are normally adopted onl 
in cases where the stock is hauled by bot 
steam and electric locomotives, and they: 
cannot be regarded as a means of savi 
energy. 


The President (in German). — Ar 
there any observations? 


Mr. Cardon (in French). 
consider it correct to state that « . 
ers are normally adopted only in case 
where the stock is hauled by both steanj 
and electric locomotives... ». I think th 
instead of « normally », we should sa 
« possibly ». On those systems whic 
have both types of traction, electric a 
steam, the tendency is to employ electr: 
coach heating. 

We consider that as the normal m 
thod, and we must, therefore, say « ... a 
possibly adopted where the stock is on 
hauled... ». g 
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Mr. Fairburn. — [| agree to the pro- 
posal to substitute « possibly » for « nor- 
mally ». 


Mr. Parodi (in French). — It seems 
to me that we ought to state in the sum- 
maries what is the normal and usual 
practice. 

I believe that almost all the electrified 
Railway Systems have adopted electric 
heating by radiators or air conditioning, 
and that heating by means of a boiler is 
exceptional. 

Why not say that the normal heating 


system is by electric radiators? I think 
that we should start with that. 
Mr. Fairburn. — I think, to reconcile 


these conflicting points of view, we 
should not include either « normally » or 
« possibly » and we should say simply 
« oil fired boilers are used only in the 
case Of... » 


Mr. Hayashi, Japanese Government 
Railways. — My opinion is that this sum- 
mary ought to be deleted. It is not con- 
cerned with a method of saving current, 
but only with the choice of a heating 
system. Now the object of Question VI 
is current savings, whereas this summa- 
ry only speaks of the selection of a heat- 
ing method to meet operating require- 
ments, and not to save energy. 


Mr. Cardon (in French). — Neverthe- 
less I think we can retain the paragraph 
seeing that it states in general terms the 
economical solution of the train heating 
problem. 

I am in agreement with Mr. Parodi in 
stating that the usual method, even in the 
case of lines — this is the general case 
— with both electrified and steam sec- 
tions, is to add some means of electric 
heating to the coaches. 
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In order not to upset the wording, | 
suggested substituting « possibly » for 
« normally ». 

I consider that if we retain the general 
outline of the text, it would be better to 
put « possibly » so as to shew clearly 
that the usual solution is electric heat- 
ing. 

In short, I am in favour of stating that 
the normal method is electric heating, as 
the President and Mr. Parodi have said. 


The President (in German). — This 
idea is expressed in the German version, 
but in a form which does not correspond 
with the French version. I will complete 
the German version in agreement. 

Are you in favour of retaining Sum- 
mary 29 as it stands, while replacing in 
the existing German version the word 
« normalweise » by « eventuell »? 


Mr. Parodi (in French). — I must 
really insist on amending the French text 
of Summary 29. I suggest saying : 

« Electric carriage heating is normally 
employed on the majority of electrified 
systems. Fuel-fired boilers are only in- 
stalled in the case of stock hauled... ». 


Mr. Fairburn. — I am in agreement 
with the wording now proposed by Mr. 
Parodi. I think it is better than the ori- 
ginal text. 


The President (in German).— I would 
like to draw attention to the case of 
coaches running over both electrified. 
and steam lines. In this instance the 
stock in question should be equipped 
with two heating systems. 


Mr. Nicolet (in French). -— I do not 
think the new wording quite applies to 
actual practice, unless the steam locomo- 
tive’s boiler is included under the head- 
ing « fuel-fired boilers ». 
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It is possible to produce — actually 
there is already in existence — rolling 


stock provided with two heating systems, 
one by steam from the locomotive, and 
the other electric. That is a third com- 
bination which has not yet been mention- 
ed in the text of the summary. 


Mr. Fairburn. — This summary was 
intended to draw attention to the fact 
that when fuel-fired boilers are installed 
this is done not to save current but for 
some different purpose. That is to say, 
when electric heating can be used, it is 
adopted and when fuel-fired boilers are 
used, the reason is not to save current. 


Mr, Ribitch, Jugoslavian State Rail- 
ways (in German). — I agree with Mr. 
Hayashi’s proposal and would like to ad- 
vance it on my own account, for since 
Question VI deals with economy in cur- 
rent consumption it is difficult to fina 
a wording agreeable to all parties. 


Mr. Parodi (in French). — I am ab- 
solutely convinced that we should retain 
this summary, seeing that in all the dis- 
cussions we have had with the opponents 
of electrification a great point is always 
made of the difficulties which beset the 
problem of heating. 

It is essential that the Electrical En- 
gineers taking part in the present Con- 
gress state definitely that electric heat- 
ing works well and is a normal and eco- 
nomical method of heating; it is even the 
most economical of all systems devised 
or tried up to the present. 


Mr. Fairburn. — I am entirely in 
agreement with Mr. Parodi. 


The President (in German). — I also 
support Mr. Parodi’s point of view, 
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Mr. Karlsbad (in French). — I can 
only support Mr. Parodi’s remarks and 1 
agree with his attitude. I would merely 
add that the opponents of railway electri- 
fication invoke as their principal argu- 
ment the difficulties caused by the heat- 
ing of electrically-hauled trains. On the 
Polish Railways we have trains worked 
partly on electrified lines and partly on 
steam lines. | 

The intermediate operation over elec- | 
trified lines is fairly short (10 km. = 6. 
miles) but we have nevertheless to maint- 
ain an uninterrupted system of heating | 
during the winter. | 

We, therefore, found ourselves faced | 
with great dificulties. ) 

It is true we have thought of employ- 
ing electrically-heated boilers, but in this | 
connection we have only received tenders | 
from one firm. 

I should like to know whether any si- 
milar situation has arisen on any other} 
railway, and whether perhaps electrical- 


ly-heated boilers have had to be installed. | 


I may add that on our system electrical| 
operation is at 3000 volts, and that the 
trains in question are formed of coaches 
from different countries, and belong to 
the numerous international services 
working over our lines. 


The President (in German). — Th 
Reichsbahn has equipped all its D (cor 
ridor) trains with steam and electric] 
heating. Results have been very satisfac4 
tory, for coaches thus equipped can | 
ate at will over both electrified and stear 
lines. Moreover, we have discovered thal) 
electric heating of a boiler is complicatec 
and not very economical. 

I would say further that we also em: 
ploy electric air heating. Of cours 
steam heating of the air can be employed 
equally well. 
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In short, we have selected the simplest 
system combining the two methods of 
heating in the same coach. ; 

We can understand the difficulties ex- 
perienced by the Polish Railways arising 
from operation at 3000 volts. However, 
experiments in electric heating are on 
foot on the French, German and Italian 
Railways with 41500-volt direct current 
as well as 3000 volts and single-phase 
current at 15000 volts at the collector. 

Could we not agree to the following 
text, the wording of which is improvised 
and could be improved : 

« The economic and technical advanta- 
ges of electric heating are so appreciable 
that it could with advantage be installed 
in all coaches operating on electrified 
lines : this system is very economical in 
comparison with heating by fuel-fired 
boilers ». 


Mr. Parodi (in French). — May I sug- 
zest the following wording, in which 1 
have endeavoured to take the various ob- 
servations into consideration. 

« Electric heating of vehicles is nor- 
mally adopted on most electrified sys- 
tems, the steam heating apparatus being 
maintained. Fuel-fired boilers are used 
only in the case of vehicles drawn by 
both steam and electric locomotives, but 
they cannot be regarded as a means Ot 
saving energy ». 


Mr. Fairburn. — I think the proposal 
made by Mr. Parodi is certainly the best. 

The President (in German). — Are 
wwe all agreed on the wording suggested 
by Mr. Parodi and approved by the Spe- 
cial Reporter? 


— The wording was agreed and became 
the new No. 20. 
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Mr, Fairburn. — Summary 30 : 


30. The fitting of thermostats on electric 
heating systems, by assisting the train staff 
in controlling the coach temperature, often 
leads to considerable energy saving. 


The President (in German). — Does 
anyone wish to make any remarks in this 
connection? 


Mr. Cardon (in French). — I think we 
should omit from this summary that part 
of the sentence reading « by assisting the 
train staff in controlling the coach tem- 
perature », considering that the very aim 
of thermostats is to control the temper- 
ature without having recourse to the 
staff , and with a larger saving of cur- 
rent. 


The President (in German). — Are 
we agreed on the omission of this part 
of the sentence? 

— The summary was adopted subject 
to this omission and became No. 214. 


Mr. Fairburn. — Summary 37 : 

31. The use of a single electric heater in 
conjunction with a system of hot air ducts 
in each coach may be more economical than 
the fitting of a number of electric radiators, 
as the preheating time can be reduced. 


This summary was put in this form 
because from the information which we 
have obtained, it is difficult to say what 
economy can be obtained. In fact it is 
difficult to decide, at the moment, 
whether or not any economy at all can be 
realised. 


Mr. Parodi (in French). — I quite 
agree with the last part of this para- 
graph. However, I would suggest a few 
amendments to the French wording. 

Instead of : « L’emploi d'un seul ap- 
pareil de chauffage... » I would suggest : 
« L’emploi dun seul radiateur électri- 
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que...» (+), and instead of « ... car il per- 
met de réduire le temps de préchaut- 
fage », I would say : « compte tenu de 
la “péduction du temps de préchauffage » 
(taking into account the time required 
for preheating), seeing that there are still 
other advantages. 


The President (in German). — So far 
as we are concerned on the Deutsche 
Reichsbahn we have proved the economic 
advantages of air heating. In certain spe- 
cial instances we have arranged as foll- 
ows. The clectrically-heated air is intro- 
duced into the coach and the vitiated air 
is replaced and expelled. In this way we 
effect the necessary heating and venti!- 
ation : furthermore, the cost is less. Gon- 
sidered by itself, electric radiator heat- 
ing is less expensive, but if the cost otf 
ventilation by means of fans is taken in- 
to account, the balance is tipped in fa- 
vour of electric air heating, especially 
since this results in continuous renewal 
of the air. 


My. Nicolet (in French). — I am enti- 
rely in agreement with the President’s re- 
marks. The stock which has just been 
constructed for suburban service on the 
French State Railways is equipped with 
heating by means of blown air, intended 
to increase comfort and ensure ventila- 
tion, a fact much appreciated by the pu- 
blic, since many of these trains are pack- 
ed with passengers. 

This stock, which is on exhibition at 
St. Lazare Station for the benefit of the 
Delegates, who can also study construc- 
tional details at the Gaillon shops, com- 
pletely meets the conditions stated in 
Summary 26 studied at yesterday’s Meet- 
ing. I must apologise for not being pre- 


(1) The Enelish wording remains unaltered 
in this respect. 
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sent at that Meeting, but I quite agree 
with the meaning. of that summary 
which is entirely in agreement with the 
method of construction of the stock ir 
question, as regards weight saving 
achieved by the use of special high-ten 
sile steels. 


The President (in German). — To giv 
expression to the remarks made in th 
course of the discussion, we might adop 
the following final sentence for Summa 
ry 31 : « In fact, it allows of a reductio1 
in the time required for preheating an: 
in the weight of the coaches; further 
more, it leads to a saving of current ] 
the case of ventilation. » 


Mr. Fairburn. — I am in agreemer 
with the addition proposed by the Pres} 
dent. | 


Mr. Parodi (in French). — I woul 
suggest putting « ... taking into accouy 
the time required for preheating, tl} 
ventilation realised, and the lightening q 
the vehicles ». 


The President (in German). — 
everyone in agreement with the amen! 
ment suggested by Mr. Parodi? 


— This Summary was adopted in t 
form proposed and became the n 
NO wee 


Mr. Fairburn. — Summary 32 : 


32. In winter, the maximum energy d 
mand of a train can be reduced by cutti} 
out the heating system when accelerati 
or ascending heavy gradients. 


The President (in German). 
10 years ago we employed on our Ha 
burg suburban lines a method of d 
connecting the electric heating supfi 
during accelerating periods and 
achieved some saving in current. On 
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other hand, this also involved some draw- 
backs, chiefly on the score of insuffi- 
cient heating. However, since we are con- 
sidering an isolated case here, I think we 
might agree to the proposed text. We 
must certainly make a distinction be- 
tween energy consumption and the cost 
thereof. In Germany, electrical supply 
contracts are agreements based on ma- 
ximum power and not on effective ener- 
gy consumption, and hence it is advanta- 
geous to cut off the heating supply dur- 
ing acceleration and on steep gradients. 

I think, therefore, the text might re- 
main as it is. Are you in favour of re- 
taining the present wording? 


Messrs. Parodi et Cardon. — Yes. 


Mr, Villeneuve, Midi Railways, Fran- 
ce (in French). — I imagine that when 
speaking of « maximum energy con- 
sumption » we have in mind the power 
absorbed by both train and heating. It is 
a question of effecting a saving of ener- 
gy. Now, if we reduce the energy de- 
mand and cut off the heating while stari- 
ing, since the train must be supplied 
with a certain number of calories during 


the run, these must be furnished, and, . 


therefore, more heat must be supplied at 
other times. 

When the heating supply has been dis- 
connected while starting, as was done at 
Hamburg, it was found that the train was 
insufficiently heated. Hence, during 
stops, extra heat must be supplied. It is 
not a measure calculated to achieve a 
saving in current consumption. 


Mr. Kaan, Reporter (in German). — 
I think that the remarks made by Mr. 
Villeneuve may be quife correct from a 
theoretical point of view, but they are 
not true in practice, since, generally 
speaking, our stock is always over-heated. 


BULLETIN OF THE INT. RAmway CoNnGrRESS ASSOCIATION Bi 


The preheating in the stations is so in- 
tense that in actual fact the trains are 
over-, rather, than under-heated. 

In my opinion there is no disadvantage 
attached to interrupting the heating sup- 
ply during accelerating periods or on 
steep gradients. 


Mr. Karlsbad (in French). — It is not 
merely a question of current saving, but 
of lessening the costs. Now, as the Pre- 
sident has said, with certain forms of 
contract — as is the case on our own 
System — maximum demand is the basis 
for payment. For this reason I think it 
advisable to agree to the summary pro- 
posed by the Special Reporter. As Mr. 
Villeneuve has said, the calories lost by 
cutting off the heating during starting 
have to be supplied, but in any case, by 
arranging the maximum demand in a 
suitable way, the cost may be reduced ac- 
cording to the terms of the contract, al- 
though there is no saving in the total 
consumption of energy. 


Mr. Nicolet (in French).— I can agree 
with these remarks if I may be allowed 
to extend the scope of the question slight- 
ly, since at present it only deals with a 
saving in current; now, we are speaking 
at the moment of a saving on tariff char- 
ges. 

Taking this point of view, I would 
mention that in the very dense electri- 
fied suburban service from Saint-Lazare 
Station we have also been induced, as a 
means of effecting a continuous saving 
in tariff charges, to cut out the heating 
for periods of fifteen to twenty minutes, 
although these periods are not exactly 
the same on all sections of the suburban 
service, in order to lower the peak cur- 
rent during those periods when traffic 
is most dense, in particular during the 
morning hours. 
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The current being cut off for a quarter 
of an hour, according to the section of 
line, results in a saving of several hun- 
dred thousand francs at the end of the 
year. 

It is, therefore, a question associated 
with the one which has just been dis- 
cussed. 


Mr, Villeneuve (in French). — I quite 
agree with Mr. Nicolet. 


The President (in German). — Does 
anyone wish to make any further obser- 
vations? 


Mr, Karlsbad (in French). — If I re- 
quest permission to speak, it will not be 
on the subject of Summary 32, but really 
to add a new summary. We are about 
to conclude the discussion of electric 
heating and pass on to the section deal- 
ing with regenerative braking. Before 
entering on this point, I would like to 
ask whether the Assembly does not con- 
sider that the addition of a new sum- 
mary is required. 

All the previous speakers have stressed 
the advantages of electric heating. Now, 
as I have had occasion to mention jus! 
now, there are international trains which 
run over electrified lines, and the coaches 
forming these trains, drawn from various 
Systems, are not all equipped with the 
apparatus necessary for electric heating. 

I would mention by the way that di- 
rect electric heating at 3000 volts has 
been used with success on our lines. We 
have encountered no difficulties. 

I consider then that coaches running 
over international lines ought to be 
equipped with the necessary apparatus, 
and I propose the addition of a summary 
to this effect, in which the suggestion 
should be made to the various Companies 
— within the possible limits, as I realise 
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that it is not easy — that international 
coaches should be provided — as on the 
Reichsbahn — with combined heating 
apparatus, in order that electric heating 
may be employed on electrified lines. 


The President (in German). — I think 
we should first of all settle summary 32, 
and then look into the suggestion put 
forward by Mr. Karlsbad. 


Mr. Nicolet (in French). — I suggesf 
the following wording for Summary 32, 
seeing that, as stated just now, it is nof 
a question of consumption but of pay 
ment. 

« In Winter the peak load of fe | 


can be reduced by cutting out the heating 


system when necelenattne or when as- 
cending steep gradients, or during the 
pariods of heaviest traffic. » 

| 


i 


The President (in German). — I an 
entirely in agreement with Mr. Nicolel 
inasmuch as I was about to make a sus 
gestion to the same effect. 

Are we agreed on the wording ee | 
ed by Mr. Nicolet? 


— This text was adopted and becam\ 
Summary 23. | 


The President (in German). — 
can now examine the suggestion made 
Mr. Karlsbad. 


Mr. Kaan (in German). — I wou 
like to say that for about twelve yeaw 
the Austrian Federal Railways have ow 
ed coaches equipped with both on 
and steam heating. Nevertheless I do n¢ 
propose to support Mr. Karlsbad’s su, 
gestion; this question is not within t 
sphere of the Congress, but is rather 
matter for the International Railw 
Union. In addition, it has not be 
touched upon in the reports and we m 
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10t lose sight of the fact that the summa- 
jes we adopt should reflect the ideas ex- 
ressed in the reports. 


Mr. Fairburn. — I agree entirely with 
jr. Kaan and I suggest that the diffe- 
nt systems of heating have nothing to 
lo with the saving of current, which is, 
fter all, the subject of our report. 


Mr. Karlsbad (in French). — I am 
ite in agreement with the observations 
at have just been made on the subject 
f my proposal. I had suggested that 
he Congress make a recommendation on 
his matter, but as the question is out- 
ide its jurisdiction, I withdraw my sug- 
estion. 


The President (in German). — We 
ow come to the section dealing with Re- 
enerative braking, which forms the sub- 
ect of Summaries 33 and 34. 


: 
Mr. Fairburn. — Summary 33 : 


33. Present systems of regenerative brak- 
ig which operate only above a relatively 
igh speed, are of value only on lines 
aving long heavy gradients. 


: 
: The President (in German). — Has 
nyone any observations to offer? 

| 

Mr. Cardon (in French). — May I ask 
or an amendment to that part of the 
antence which says « which operate only 
bove a relatively high speed ». That is 
ery vague, since there are actually sys- 
ems of regeneration which operate from 
0 km. (25 miles) an hour upwards, a 
peed which cannot be described as re- 
atively high ». 

In practice the equipment is expensive 
nd heavy; it is only worth considering 
herefore in connection with locomotives 
or use on steeply graded lines, but the 
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apparatus is such that regeneration can 
profitably be used when locomotives so 
equipped operate on relatively light gra- 
dients. 


Mr. Fairburn. — I agree with Mr. Car- 
don that the words « relatively high 
speed » are not very good but they were 
used to distinguish between summaries 
33 and 34. In the latter we are dealing 
with braking systems which can _ be 
operated down to standstill and the 
words « relatively high speed » make 
this distinction. I find it somewhat dif- 
ficult at the moment to offer a suitable 
alternative unless we were to speak of «a 
certain speed ». 


Mr. Parodi (in French). — Everyone 
is agreed on the general meaning; it is 
only a question of the form. 

It seems to me that we might adopt a 
phrase that we have used at different ti- 
mes, and say « Present systems of regen- 
erative braking, which operate solely for 
retarding purposes... » 


The President (in German). — We 
must differentiate between two kinds of 
regenerative braking : first of all, brak- 
ing employed on gradients, not necessa- 
rily to decrease the speed of the train, 
but simply to prevent it from exceeding 
a certain maximum speed; next we have 
what we term decelerative braking, which 
can be kept in operation until the train 
has come completely to rest. This is quite 
different from the first named. 


Mr. Parodi (in French). — I quite 
agree. We might say perhaps « ... which 
operate solely to counteract gravity ef- 
fects », instead of « ... for retarding pur- 
poses ». 


Mr. Fairburn, — In English the sense 
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could be rendered very well by the words 
« appreciable speed ». 


Messrs. Parodi and Cardon,. — « «. a 
certain speed. » 


Mr. Fairburn. Agreed. 

Mr. Graff-Baker, London Passenger 
Transport Board. — May 1 suggest that 
the wording for this conclusion might 
read, « Systems of regenerative braking 
at present in service, since they do not 
operate down to low speeds » and so on, 
continuing to the end. 


Mr. Bacqueyrisse, Member of the 
French Local Organising Commission (in 
French). — I think the Special Reporter 
is aiming at a distinction between two 
different regenerative systems in Sum- 
maries 33 and 34; one of these does not 
operate below a certain speed, which just 
now was given as 40 km. (25 miles) an 
hour : the other, which forms the sub- 
ject of Summary 34, is the system now 
on trial, which operates at low speeds. 

We must, therefore, differentiate be- 
tween the uses of the two ssytems. 

With a view to putting it on record, 
may I advance some information appert- 
aining to Summaries 33 and 34? 

Under the heading « Regenerative 
braking », in his special report Mr. Fair- 
burn states : 

« Detailed information about these sys- 
tems is not yet available but on one large 
City service the results so far obtained 
have led to a large-scale experiment 
which, it is anticipated, will effect a very 
large reduction in energy consumption 
and brake block wear. Such braking sys- 
tems are, at the moment, confined to D.C. 
lines. » 

In my double role of General Manager 
of the Suburban System in question 
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(Société des transports en commun de 14 
Région parisienne) and of advocate 0. 
regenerative equipment, at present unde: 
discussion, I would like to say a fey 
words about the use of compound m 
tors in direct-current electric traction. 

First of all, I would like to run briefl 
over the results of what on account of it 
size may no longer be termed an experi 
ment. 

175 tramway cars of the « Société de} 
transports en commun de Ja Région par! 
sienne » equipped between 1929 an 
1932 with compound motors for regenet 
ative purposes, have run 15 million k 
(9.3 million miles) up to the 15th Mare 
1937, with the following favourable r 
sults: 

— an energy saving of 20 to 35 % ar 
cording to the section of line, with | 
mean saving of 25 % for the whole sy 
tem; 

— 60 to 80 % saving in brake block 

— 15 to 20 % saving in tyres; | 

— reduction in feeder line losses, dij 
to the increase in the mean voltage du 
ing regeneration; 

— reduction of accidents, owing to 
fective and safe braking, since with th 
braking system it is impossible for f 
wheels to pick up; 

— lastly, of greatest importance, 1 
crease of the average speed thanks to t 
speed/time curve it is possible to ado) 
with compound motors. 


On account of energy saving alone, 
cost of modifying the standard series n 
tor equipments to form  regenerat} 
compound motor equipments has b 
written off in less than 18 months. 

In my capacity of Reporter on 
question « Energy regeneration » at ‘ 
25th Congress of the International Um 
of Tramways, Light Railways and Mo 
Transport Undertakings », due to open 
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Explanation of French terms: 

fotrice... = motor coach No, 23036 of the French State Railways. — Absorption = consumption. — Récupée- 


Jienna in three weeks time, I have had 
he satisfaction of pointing out in my re- 
yort the continued increase in the num- 
yer of regenerative equipments in use on 
Curopean Tramway Systems. The num- 
yer rose at the 1st January 1937 to nearly 
M0 (excluding trolley-bus equipments) 
nd the greater part was formed of com- 
ound motor equipments. 

Now, under what conditions could the- 
e equipments, which have worked so sa- 
isfactorily on the tramway systems, be 
pplied to rolling stock on the main-line 
vailways? 

I have no hesitation in declaring em- 
yhatically : « with extreme simplicity 
nd with very great profit to those Rail- 
ays ». 

The French State Railways have been 
he first to undertake some trials and at 
he present time are producing a motor 
loach with 4 compound motors obtained 


ration = regeneration. — Marche en série (en paralléle) = Working in series (in parallel, 


by a simple modification to 4 series mo- 
tors. Owing to various delays in the work 
of modification the trials only commenc- 
ed yesterday, and I much regret that they 
could not have taken place sooner, so 
that the results, which are certain to be 
most interesting, could have been com- 
municated to this Assembly. 

I am placing at the disposal of those 
who may be interested a graph (repro- 
duced above) shewing a starting and 
regenerative braking cycle carried out 
yesterday, with the equipment under dis- 
cussion, 

This graph shews a regeneration ratio 
of 36 % for operation on the level and 
a maximum speed of 70 km. (43.5 miles) 
an hour, reached in 44 seconds, i.e. with 
an acceleration of 0.40 m. (4.22 ft.) per 
sec. per sec. up to this speed. 

In spite of these interesting results, I 
have no hesitation in stating that the use 
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of the compound motor is not advantage- 
ous merely on the score of savings in en- 
ergy consumption, for, as Mr. Schwend, 
Manager of the Nuremberg-Fiirth line, 
has written lately, even if there is no sav- 
ing in energy, the use of this motor 
would be well worth while simply from 
the improvement it introduces in oper- 
ating conditions and rolling stock perfor- 
mance. 

As a matter of fact, I have already 
mentioned the advantage — of capital 


importance at the present time — of the: 


increase in average speed that this mo- 
tor renders possible owing to two cha- 
racteristics which it is well to remem- 
ber : 

1. possibility of adopting a speed/time 
diagram with the highest possible aver- 
age speed for a given maximum speed; 

2. the horizontal tendency of the 
speed/tractive resistance curves, which 
renders the speed almost independent of 
the gradients of the line and eliminates 
the drops in speed on gradients such as 
those mentioned by Mr. Bachellery in 
connection with the Capvern bank on the 
Midi System, where the speed drops to 
45 km. (28 miles) an hour for a speed 
on the level of 90 km. (56 miles) an 
hour (+). 

Starting from these considerations, the 
Edinburgh Tramways System has made 
experiments as to the increase in overall 
speed attainable when all energy saving 
is neglected. This has worked out at 
15 %. This figure requires no comment. 

In the same way, by putting up the 
running speed to the maximum permiss- 
ible, the Nuremberg System has reduced 
to 16 % the saving in energy, which 


(1) Address dated 14th November 1930, 
from Mr. Bachellery to the French Institution 
of Civil Engineers (Proceedings of the Société 
des Ingénieurs de France,: No. 1, January 
1931, p. 82, 
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could have been, at the former averag 
speeds, about 29 %, having preferred | 
take advantage of a real gain in overa 
speed. 

I have thought it advisable to stres 
this point, because it shews the substar 
tial, but often little known, advantages 0 
the compound motor in direct-currer 
electric traction. 

I have also mentioned the improvemer 
it makes in operating conditions. 

In the first place it makes for grea 
er, simplicity of control than the serie 
motor. It will, of course, be appreciate 
that it is easier and less troublesome 1 
control the speed of a vehicle — i | 
ever it may be — by modifying the reé 
latively small current of a shunt excite 
tion than by acting on circuits traverse: 
by the whole traction current. In add 
tion to which it is possible to obtain 
much smoother gradation of the tractiv 
efforts and resisting torques and :] 
makes it possible to increase — for equ 
adhesion limit — the values of the acc} 
lerations and decelerations. / 
- As I proved, thanks to practical app] 
cations, to the Congress of the Inter 
tional Union of Tramways, Light Ra. 
ways and Motor Transport Undertakin. 
held in Berlin in 1935, the compou 
motor lends itself more easily, and wi 
a simpler circuit arrangement, to au 
matic, and especially multiple-unit, co 
trol, than does the series motor. 

In addition to the safety in brakij 
and the reduction of contact system Iq 
ses already mentioned, I would also ey 
phasise the reduction in wear of br 
blocks and, consequently, tyres. 

This matter is not only important fr 
the point of view of reducing mainten 
ce costs and the heating of tyres on lo 
down-gradients, but also for Syste 
using a third-rail contact line in that 


FEBRUARY 1938 


sliminates the metallic dust which some- 
times makes its presence known in such 
1 disagreeable way. 

Finally, a very important point, the use 
of the compound motor allows of advan- 
lage being taken of all these benefits 
without having recourse to motor gener- 
ator sets, which are complicated, heavy, 
iroublesome and waste a portion of the 
anergy recovered. It will, of course, easi- 
ly be appreciated that this is not the least 
of its advantages. 

Tt does not permit of braking to a 
standstill, but by means of a simple se- 
“ies-parallel arrangement it is possible 
0 obtain braking down to at least 1/5th 
of the maximum running speed; for ex- 
umple, down to 25 km. an hour for a rake 
sunning at 125 km. an hour. 

_ Needless to say, from 25 km. an hour 
0 a standstill, the stop can be effected 
without difficulty by means of compress- 
od air or better still by rheostatic brak- 
‘ng. In fact, by virtue of its shunt exci- 
ation fed directly from the line, the 
sompound motor allows of the use of 
*heostatic braking under very much bet- 
er conditions than does the series motor. 
To conclude these interpolations I 
vould state the following : At the pre- 


olutely incontrovertible results, the 
compound motor alone should be em- 
yloyed in all applications of direct ecur- 
ent electric traction, for light and heavy 
raffic and on all lines, however graded. 

The use of the compound motor for 
lirect-current electric traction must be 
eriously considered, for the trials car- 
‘led out to date indicate clearly that in 
‘omparison with the series motor its use 
vould give the following results : 

—an increase in the overall speed and 
sreater safety in braking; 

— a considerable simplification of the 
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control equipment and a more flexible 
speed control; 

—an important reduction in the wear 
of brake shoes and of tyres; 

— finally, regeneration of energy on 
down gradients and when stopping, with- 
out the use of motor generators. 

As regards the summaries, I agree that 
Summary 33 should remain as it is; as 
for Summary 34, I propose the following 
wording : 

« The systems on trial which embody 
compound motors on direct-current lines 
and provide regenerative braking down 
to low speeds can be of appreciable use 
on services with frequent stops. » 


The President (in German). — Firstly, 
we must settle Summary 33, or, perhaps, 
combine it with 34. 


Mr. Bachellery (in French).—TI should 
like to reply to an observation made just 
now by Mr. Bacqueyrisse. I do not wish 
to enter into a comparison of compound 
and series motors, but Mr. Bacqueyrisse 
has quoted a figure I gave, stating that 
on a f in 30 gradient a train running at 
90 km. (56 miles) an hour on the level 
would have its speed reduced to 45 km. 
(28 miles) an hour. This remark, which 
must be considered as applying to a given 
train hauled by a given locomotive, con- 
tains nothing detrimental to the series 
motor. 

On account of temperature considera- 
tions, an electric motor, whether com- 
pound or series, has a maximum power 
which must not be exceeded. In conse- 
quence, the locomotive driven by this 
motor, when approaching this maximum 
power, can in no case haul the same load 
on a 1 in 30 gradient at the same speed 
as on the level. 


Mr. Fairburn. — I should like to pro- 
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given by Mr. 


pose that the wording 
for this Sum- 


Graff-Baker be adopted 
mary. 


The President (in German). — Here 
is the wording : 

« Systems of regenerative braking at 
present in service, since they do not oper- 
ate down to low speeds, are of value only 
on lines having long heavy gradients ». 


Mr. Parodi (in French). — It is the 
same wording as before. Why not put 
« certain speeds. » 


Mr. Chantrell (in French). — We 
could say « ... operate only above certain 
speeds. » 


The President (in German). — The 
wording then would be as follows : 

« Present systems of regenerative brak- 
ing are of value only on lines having 
long heavy gradients, since they operate 
only above certain speeds ». 

— This summary was adopted as the 
new No, 24. 


My. Fairburn. — Summary 34 : 


34. Systems on trial on direct-curent lines 
which operate down to low speeds and can 


be used in normal train stops may prove - 


of considerable value in suburban service. 


The President (in German). — Has 
anyone any observations to offer? 


Mr. Parodi (in French). — I am en- 
tirely in agreement with the wording of 
Summary 34, except as regards the final 
portion. There is no doubt that there 
are a large number of regenerative sys- 
tems which work well, and are also well 
known. The compound motor is already 
on old idea. Mr. Bacqueyrisse has had the 
happy idea of reintroducing it on tram- 
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ways. There are other systems and | de 
not think we should set ourselves a limi 
or state that one motor is better than the 
other : that depends on the circumstan- 
ces. 

With this exception I think we shoule 
keep the whole of the first part of the 
wording and merely amend the last part 

The complete text would be as follows: 

« Systems on trial on direct-current li. 
nes which operate down to low speeds 
and can be used for normal train stop: 
may prove of considerable value because 
they reduce the consumption of energy 
in services with frequent stops. » 


The President (in German). 


-- . 
we agreed on this wording? 


— This text was adopted as the nev 
No. 25. 


My. Fairburn. — Summary 35 : | 


35. In suitable cases, the question c| 
awarding bonuses to train drivers on thf 
basis of energy used might be investigated 


| 
Mr. Cardon (in French). — Summart 


39 does not appear to me to agree entire 
with the facts. 

About 10 years ago we introduced, ¢ 
the Paris-Orléans, bonuses for savi 


tions, both as regards train speed and tl 
apportionment of tonne-kilometres hb 
tween the different classes of trains (tl) 
only variation being a slight increase 
the average train tonnage), these bo 
ses have obtained for us a reduction 
hundred tonne-kilometres recorded 
the locomotive meters of the order 
20 %, which is an appreciable saving a 
one worth quoting. 

I would mention that, of course, 
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onuses are divided into two sections, 
me for saving energy, and one for pune- 
ual running. Now, we found when we 
nstituted energy-saving bonuses that on 
ccount of the method of allocation the 
ffect on the staff was to incite the dri- 
ers to save electrical energy at the ex- 
ense of punctuality; on several occa- 
ions we have even had to raise the bonus 
or keeping to time in order to obtain 
vunctual train running, whatever might 
‘e the anxiety to save energy. There is 

Iways a necessity for maintaining some 
uch balance in all these types of. bonus 
chemes. 

I suggest amending the wording of 
uummary 35, and saying : « It is of va- 
ue to award bonuses for energy saving 
) train drivers. This practice has been 
dopted by some Companies for several 
éars past ». 


Mr. Parodi (in French). — I should 
ke to elaborate some of these statements 
a order to complete the information gi- 
en by Mr. Cardon. 

When we introduced the system in 
uestion on the Paris-Orléans, we fitted 
att-hour meters and not ampere-hour 
1eters, and we connected these watt-hour 
1eters in the traction circuit alone; ie. 
e only measured the traction motor 
1ergy consumption. 

The economies just mentioned by Mr. 
ardon are thus effectively achieved on 
te running of the trains, and not by 
itting off the heating, stopping the ven- 
lation fans or doing anything else of 
ie same nature; they are savings effect- 
l on the traction supply proper. 


The President (in German). — I think 
would be as well to take into consider- 
ion the remarks made and say that our 
commendation is to supplement the 
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system of bonuses for energy saving by 
bonuses for punctual working. 


Mr. Cardon (in French). — I quite 
agree. It is absolutely necessary to com- 
bine the two bonus systems. If this is 
not done one of the constituents of oper- 
ation is bound to be sacrificed to the 
other. 


Mr, Chantrell (in French). 
could say then : 

« ... of awarding bonuses for econo- 
mical consumption of energy in conjunc- 
tion with awards for punctuality. » 


— We 


Mr. Bacqueyrisse (in French). — 
I agree with this proposal, the more so 
that for some thirty years I have had 
watt-hour meters installed on the tram- 
ways, where the consumption varies con- 
siderably with the drivers and an eco- 
nomy of 20 % is easily obtained when 
meters are fitted. 

But I should like to point out to the 
Members of this Assembly that though 
this installation is of interest with series 
motors, it is less so with compound mo- 
tors — I omitted to mention this advan- 
tage just now — in that with the latter 
the equipment is much less sensitive to 
the driver’s method of working, so much 
so, in fact, that on my System I have 
removed the meters from the coaches 
equipped with compound motors. 

While I have the opportunity, I would 
like to make a few remarks to supple- 
ment those offered by Mr. Bachellery. 

As a matter of fact, running up gra- 
dients at high speeds is a question of 
motor power, and the famous Capvern 
Bank I mentioned just now could be 
climbed at 90 km. (56 miles) an hour, 
but, when the series motor equipment 
designed for high speed on up gradients 
came to operate on the level, the series 
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motor would have to work in series with 
a resistance, which would be unnecessary 
with the compound motor on account of 
its self-regulating characteristic. 


Mr. Parodi (in French). — I quite 
agree with Mr. Bacqueyrisse on the ad- 
vantages of the compound motor. How- 
ever, without wishing to re-open the con- 
troversy, I would say that it does not con- 
stitute the only means by which these 
results may be attained. 


The President (in German). — I do 
not propose to go into too great details. 
I think we should agree on a suitable 
wording for Summary 35. We might 
say : 

« In suitable cases, the question of 
awarding bonuses to train drivers, for 
economical consumption of energy by the 
driving motors, might be considered, pro- 
vided these are combined with awards 
for observation of the schedule. » 

Do you agree with this wording? 


Mr. Parodi (in French). — I would 
prefer to put « ... with awards for punc- 
tuality ». 


The President (in German). — The 
wording would then he : 
« In suitable cases, the question of 
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awarding bonuses to train drivers, for 
economical consumption of energy by the 
driving motors, might be considered, pro- 
viding these are combined with awards 
for punctuality. » 

Are we all in agreement? 

— The latter wording was adopted ana 
became the new summary No. 26. 


The President (in German). — Gent- 
lemen, we have now finished our exa. 
mination of Question VI, and our bust- 
ness is completed. Has anyone any fur. 
ther observations to offer? 


Mr. Fairburn. — On behalf of the Re 
porters, I should like to thank Dr. Wech 
mann for his very excellent Chairman 
ship. I must also express our thanks t 
the interpreters and in particular to Mr 
Velleman for the most competent manne: 
in which he has carried out a very diffi 
cult task. | 

The President (in German). — In re 
turn I should like to express our grat! 
tude to the Reporters, and particularly t 
the Special Reporter, for their very vé 
luable contributions to the work of t 
Congress. (Loud applause.) 


— The Meeting ended at 12.30 p.m. 


DISCUSSION AT THE PLENARY MEETING. 


Meeting held on 11th June, 1937. 


GENERAL SECRETARIES : 
ASSISTANT GENERAL SECRETARIES 


Mr. Ghilain, General Secretary. — We 
vill now examine the Summaries relative 
0 Question VI, which have been publish- 
din numbers 6 and 7 of the Daily Jour- 
al of the Session. 


— The examination of these swmma- 
ves called forth no further comments. 


} The President. — We shall, therefore 
ike the summaries of Question VI as 
ezreed. 


Summaries. 


« 1. Proposals for saving current can- 
jnot be considered on purely technical 
i grounds, but must be related to the 
| total cost to the railway, of the service 
Bien 

| « 2. In addition to the savings due to 
1 ee in the equipment, which 
cannot be expected to make a great 
difference in the total energy consump- 
tion, direct savings in the energy re- 
quired and in the recovery of energy 
by regenerative braking demand serious 
consideration. 

« 3. The most important contribution 
of recent years to the improvement of 
jelectric traction equipment is the mer- 
cury vapour converter. 

« This type of equipment has not yet 
‘reached its full development; it is how- 
sever possible to predict that, in the 
‘near future, this development will reach 


| 
i 
¢ 
f 


« 


Mr. LE BESNERAIS, Vice Present, IN THE CHAIR. 
Messrs. P. GHILAIN, p—E BOYSSON ann CAMBOURNAC. 
: Sir H. Nickt GRESLEY ann Dr. Tu. KITTEL. 


a point where the mutator will replace 
the rotary converter in the same mea- 
sure as the rectifier at present repla- 
ces the rotary converter for the con- 
version of alternating current to direct 
current. 


4, The mercury vapour inverter has 
proved satisfactory on one Administra- 
tion for reconverting direct to alternat- 
ing current in the substations of di- 
rect-current lines employing regene- 
rative braking. This will no doubt in- 
duce other Administrations with di- 
rect-current systems to seek further 
improvements in the same direction. 


« 5. The fixed frequency ratio mutator 
has given satisfaction for the conyer- 
sion of three-phase current to single- 
phase current of low frequency 
(Reichsbahn), 

« Several types of mutators of variable 
frequency ratio have been tried. It 
cannot, however, be predicted yet 
which of these systems will eventually 
give satisfaction. 

« 6. Grid control equipment is an in- 
herent part of the mercury vapour con- 
verter for all uses except as a rectifier. 
In addition to its main function the 
equipment can also be adopted for all 
types of mutators to control the out- 
put voltage and to interrupt the main 
are. 


« 7. In cases where ripples in the out- 
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put of a mutator cause interference in 
communication or signal circuits, the 
provision of resonant shunt filters 
provides a satisfactory solution. 


« 8. The water-cooled steel tank type 
unit is the most widely used, but the 
glass bulb type, and also the newly 
developed low-capacity air-cooled type 
form useful alternatives for some ap- 
plications. 


« 9. The substations should he situated 
at sufficiently short intervals to ensure 
a low voltage drop in the contact 
system, although only the minimum of 
copper and other materials is used in 
the construction of the contact system 
itself and in the substations. 

« 10, On alternating-current lines this 
can be effected by the introduction 
between substations of intermediate 
feed points provided with a simple 
transformer controlled either from the 
nearest railway station or by a remote 
control system. 

« 11. On direct-current lines the same 
results, can be obtained by the use of 
remote-controlled single-unit rectifier 
substations. 

« 12. The additional cost of remote 
control as compared with completely 
automatic control is normally justified 
by the increased flexibility given to 
the system. 

« 13. The mobile substation can some- 
times be used with advantage to meet 
temporary operating needs. 

« 14. On alternating-current lines oper- 
ating at high voltage the contact system 
losses are readily reduced to a reason- 
able value and any special steps are 
usually needed to prevent communica- 
tion circuit interference rather than to 
save current. 


« 15, On direct-current systems the 
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losses are higher, and special consi- 
deration must be given to the question 
of securing a reduction. Apart from 
increasing the conductor section, thes 
include improved bonding of track: 
and contact circuits. 


« 16. The weight of electric locomo. 
tives for equal horse-power and trac 
tive effort has been considerably re 
duced during the last few years. 


« 17. Weight reduction, particularly 01 
motor coach stock, is the most impor 
tant means of saving energy. This ma 
be attained by changes in constructio: 
and by the use of special material: 
Changes in construction include t 

combination of the body with the ur 
derframe and the use of welding, whi} 
special materials may be divided int 
light alloys and high-tensile steels. | 


« 18. For high-speed trains the streari 
lined form has a large influence q 
the consumption of energy. 
« The maximum result will be obtaij 
ed from the complete streamlining » 
the whole train set. 


« 19. Roller bearings are used as mu 
to reduce lubrication and maintenan} 
costs as to save energy; in consequen} 
they are found more widely on mo 
coaches than on locomotives, and ha} 
been applied to motor armatures mq 
frequently than to the locomotive 
train axle journals, 


« 20. Electric heating of vehicles | 
normally adopted on most electrif} 
systems, the steam heating appara 
being maintained. Fuel-fired boil 
are used only in the case of vehi 
drawn by both steam and electric 
comotives, but they cannot be regar" 
as a means of saving energy. 


« 21. The fitting of thermostats 
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electric heating systems often leads to 
considerable energy savings. 


« 22. The use of a single electric heater 
in conjunction with a system of hot 
air ducts in each coach may be more 
economical than the fitting of a num- 
ber of electric radiators, taking into 
account the time required for pre- 


heating, the ventilation realised, and 


the lightening of the vehicles. 


« 23. In winter, the peak load of ener- 


gy can be reduced by cutting out the 
heating system when accelerating or 
ascending heavy gradients or during 


the periods of heaviest traffic. 
« 24. Present systems of regenerative 
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braking are of value only on lines hav- 
ing long heavy gradients, since they 
operate only above certain speeds. 


« 25. Systems on trial on direct-cur- 
rent lines which operate down to low 
speeds and can be used for normal 
train stops may prove of considerable 
value because they reduce the con- 
sumption of energy in services with 
frequent stops. 


« 26. In suitable cases, the question 
of awarding bonuses to train drivers, 
for economical consumption of energy 
by the driving motors, might be con- 
sidered, providing these are combined 
with awards for-punctuality. » 


[ 624, 131.5 & 628. 2] 


A method of testing the appliances used 
for reducing air resistance on locomotives 
and other railway vehicles, 
by Messrs. PONCET, 


Ingénieur en chef du Matériel et de la Traction, French Est Railways, 


and LEGUILLE, 


Chef adjoint du Service des Etudes du Matériel et de la Traction, French Est Railways. 


: 
| 
| 
(Revue générale des chemins de fer). | 
! 
j 


The increase in the average speeds of 


passenger trains, which French and 
foreign railways are being more and 


more compelled to adopt, has led rail- 
way engineers to study, amongst other 
problems, the reduction of the air resist- 
ance which forms an important fraction 
of the resistance at high speeds (+), and 
to design streamlined shapes for locomo- 
tives and vehicles. 

The procedure followed in such work 
is generally as follows : 


(1) Different arrangements (stream- 
lined casings, deflector plates, etc.) are 
fitted on various locomotive or vehicle 
models of reduced scale, and resistance 
tests carried out in a wind tunnel. 

These tests enable the different arran- 
gements tried to be classified according 
to their streamline value, and a coeffi- 
cient of value awarded to each of them. 


(2) The arrangement, or arrangements, 
which are shewn to be the most efficient 
are then fitted on locomotives or vehicles, 
and running trials carried out on the 


(1) Trials carri@éd out by the French Est 
Railways in 1934 and 1935, by comparing the 
power at the drawbar hook of a 4-8-2 loco- 
motive, measured (1) on the Vitry locomotive 
test bed, and (2) on the line, shewed that the 
power absorbed by air resistance could, at 
120 km. (75 miles) an hour, exceed 400 Hp. 
(the total horse-power ‘at the tread reaching 


2700 in continuous working. ) 


~ tunnel the movement of the locomotive 


line with a view to measuring the effec 
tive gain in power. 
As a matter of fact, with the measur 
ments made in tunnel tests with model 
of reduced size, it is very difficult to esta 
blish, with any precision, the values ¢ 
the air resistance of the full-sized vehicll 


This lack of precision is, moreovef 
accentuated by the fact that the cond} 
tions are not identical in the two casei 
On the one hand, it is very difficult ° 
reproduce on models the movements ° 
the wheels, rods and various moti 
parts, the influence of which from tl 
point of view of air resistance cannot | 
ignored as negligible. This has ney 
been accomplished in tunnel tests so f} 
as our knowledge goes. On the ot 
hand, it is impossible to reproduce in tj 


relation to the fixed earth. The artifid 
used to imitate such conditions (locon 
tives arranged symmetrically) do not ¢ 
pear capable of giving complete satisf: 
tion, and therefore the comparative 
sults obtained from the use of mode 
without being solely qualitative, 
hardly capable of giving them anythi 
more than approximate coefficients 
« comparative values ». 

The French Est Railways, which } 
dertook the design of various stream 
arrangements in accordance with the 
cedure set out above, had, in particulf 


FEBRUARY 1938 


o find a solution of the problem of the 
neasurement, on the road, of the power 
nerease resulting from the use of an ar- 
rangement of this kind (+). 


>roblem to be solved. — Difficulties. 


This problem is a very delicate one. 
‘irst of all in practice the value of the 
ir resistance for a given vehicle, at a 
iven speed, depends on the contour of 
he ground (cuttings, obstacles, etc.), the 
relocity of the wind, the direction of the 
vind, the atmospheric pressure, and the 
emperature. 


The measurements which can be taken 
mn a vehicle running at a certain speed 
will therefore only be applicable for a 
jiven value of each of the other factors, 
ramely : atmospheric pressure, temper- 
ture, velocity and direction of the 
vind, nature of the ground. 

It is therefore advisable, in presenting 
he results, to give precise values for the 
lifferent accompanying factors. More- 
ver, it is interesting, from the practical 
yoint of view, to calculate the averages 
»f different trials carried out under nor- 
nal atmospheric conditions. 


With this in mind, let us see what the 
yroblem is like in the case, for example, 
yf the trial of an arrangement such as 
he streamlined casing fitted on a loco- 
notive. 

Theoretically, to determine exactly the 
nfluence of the arrangement under given 
peed and other conditions, all that is 
1ecessary is to measure, under these con- 
litions, by means of the dynamometer 
‘ar, the power developed at the draw- 
yar hook by the locomotive with and 
hen without the streamlined arrange- 


(1) This measurement makes it possible, in 
particular, to verify if the gain in power, and 
sonsequently the economies resulting from 
such and such an arrangement, justify the 
nitial expenditure, and the subsequent and 
sonsequent extra maintenance costs. 
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ment. The difference, of course, repre- 
sents the gain resulting from the stream- 
lined arrangement. 


In practice, the length of line used for 
the trial, and then the work of fitting (or 
dismantling) the arrangement to be tried 
take a certain time, generally at least 
one day, and the atmospheric conditions 
may in the meantime vary very consi- 
derably. The error caused thereby may 
constitute a large fraction of the value 
to be measured. 


In order to avoid this disadvantage, 
first of all care was taken to compare 
the power developed on the same sections 
of line, first by the locomotive fitted with 
the arrangement under trial and then by 
an identical locomotive not so fitted, fol- 
lowing it at a short distance, which would 
enable the influence of the variation in 
the accompanying factors to be practical- 
ly eliminated. 


This introduces new errors, however, 
owing to the difference in the mechanical 
resistances of the locomotives and the 
characteristics of their driving mecha- 
nisms, an error which, there again, may 
be almost as much as the differences in 
the powers to be measured, even for two 
locomotives of the same class, which are 
considered to be theoretically identical. 

This therefore led to the adoption of a 
third solution which is described below, 
and which entails the use of a locomotive 
(or train) for comparative purposes, but 
only brings into play the outside shape of 
such a locomotive. 


Principle of the method adopted. 


We will take a locomotive as an exam- 
ple throughout, the method remaining the 
same if this locomotive had vehicles at- 
tached to it. 

The measurements taken are as fol- 
lows : 


(1) On the same section of line, at the 
same speed and at a few minutes’ inter- 
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val, measurements.are taken of the power 
developed at the drawbar hook : 


a) By the test locomotive before modi- 
fication (we shall call this « Ly»), and 
for properly determined running condi- 
lions (pressures, degrees of cut-off); 


b) By a comparative locomotive « C », 
as identical as possible to « Ly,» as re- 
gards the outside arrangements and di- 
mensions, with running conditions ap- 
preciably the same as the foregoing con- 
ditions, and properly determined. 

Let P, and P, represent the powers 
ascertained at the drawbar hook of the 
two locomotives on a determined stretch 
of track MN. 


(2) The locomotive L, is fitted with 
the arrangement to be tried and becomes 
1. 

A second series of trials is then carried 
out on another day at the same speed and 
on the same line, with the locomotives 
L,, and € following one another at a few 
minutes interval, and maintaining for 
each of them the running conditions 
(pressure, cut-off, etc.) as obtained for 
the first series of trials. 

Let P’, and P’, represent the powers 
at the drawbar hook of the two locomo- 
tives on the same stretch of line MN. 


The difference P’, — P, represents, 
with trial errors excepted (*), the power 
variation resulting, for the comparative 
locomotive, from the variations in the 
atmospheric conditions on the first day of 
the trial and on the other day. 

If we admit that, for a given speed and 
given accompanying conditions, the air 
resistance is the same on the locomotives 
L, and C, which are identical on the out- 
side, it will be seen that if the locomo- 


(1) This supposes that the characteristics 
of the driving mechanisms and the mechanical 
resistances for the 
mained the s 


different locomotives re- 
ame. This is practically correct 
if the whole of the trials is carried out within 
a sufficiently short space of time. 
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tive L, had been tried on the second day, 
it would have given a power of : 


Pete oo hela) 


It is this corrected power which is to 
be compared with the effort P’, of the 
locomotive L,, and the difference | 


| 
P’s — Py — (P’c — P<) : 


measures the power increase at the: 
drawbar hook resulting from the arran-; 
gement tried over the stretch of line con-: 
sidered and for the atmospheric condi- 
tions which prevailed on the second day, 
of the trial. 


Practical realisation. 
Measurements based on this methodf 
have been carried out by the French Es 
Railways on the Gretz-Troyes section} 
(120 km. = 75 miles) at a constant) 
speed of 110 km. (68.3 miles) an hour. 


The maintenance at constant values o 
the speed and of the running condition 
was realised by using what is known a 
the « Polish » method, the principle of 
which has been described in several ar 
ticles in the Revue Générale (+). 


The trial trains hauled, one by the tria 
locomotive and the other by the com; 
parative locomotive, were composed of 
dynamometer car and a brake locomotive 
The trains followed one another at a 
interval of ten minutes. 


In actual fact, instead of the 2 series o% 
trials which had been arranged for each} 
imeasurement, 3 series were carried ou 
the trial locomotive having successivel 
been used for comparative purpose} 
against the comparative locomotive, aj 
follows 


a) In its initial condition; 
b) After modification; 
c) Again in its initial condition. 


(1) See Bulletin of the Railway Congregy 
July 1931, p. 575. 
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This last check enabled an idea to be 
obtained of the degree of approximation 
to be expected from the method (4) : the 
lifferences found are less than 2 % of 
he power measured. 

We give below some figures of the re- 
sults obtained in the course of the first 
application of this method, which appli- 
cation enabled it to be improved. The 
rial concerned an apparatus known as 
1 « deflector », put forward by Mr. Huet. 
We will describe this first trial to illu- 
strate the method in question, as this is 
the method we intend to use in connec- 
ion with the design of various stream- 
ine casings now being fitted on models 
und after comparing these models in the 
unnel., 


An example of the practical appli- 
cation of the new test method. 

Yetermination of the power economy 
obtained by the Huet deflector. 


The Huet deflector, which is shewn in 
igure 1 as fitted on the locomotive, con- 
ists essentially of a certain number of 
livergent adjutages made of steel plate, 
rranged in front and at the sides of the 
ocomotive, in such a manner as to cana- 
ize the air and form a sort of fluid 
treamline casing round the locomotive. 

This arrangement evidently possesses 
ery great advantages over the complete- 
y enclosed streamline casings made of 
teel plate, from the point of view of 
veight, price, and accessibility of the 
arts, and it was interesting to compare 
fs results in actual working. 

The results of the measurements given 


(1) The differences in the powers between 
he trial locomotive and the comparative lo- 
omotive, taken on the one hand during the 
purse of the trials (a), and on the other 
and during the course of the trials (c), are 
he result of measuring errors, or of varia- 
ions in the characteristics or in the mechan- 
sal resistances of the locomotives. 
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below constitute the first element of the 
comparison. They make it possible, in 
addition, to estimate the resistance of the 
side smoke deflector plates. 

The comparative locomotive was 
No. 230.234, fitted with side smoke de- 
flector plates of the ordinary type. 

The trial locomotive was No. 230.268 
which was tested successively with the 
following arrangements 


A. — Without deflector and without 
side smoke deflector plates; 
B. — Without deflector, with side 


smoke deflector plates (identical with 
the comparative locomotive) ; 


C. — With deflector, and without side 
smoke deflector plates; 
D. — With deflector, and with side 


smoke deflector plates, ' 


Conditions under which the tests 
were carried out. 


The power at the drawbar hock was 
measured for each trial train by means 
of a dynamometer car which had been 
calibrated beforehand (1) (Central Rol- 
ling stock Designs Office dynamometer 
car No. 1 for the trial locometive No. 
230.268, and French Est Railways dyna- 
mometer car No. 2 for the comparative 
locomotive No. 230.234). 

On each of the two locomotives Nos. 
230.268 and 230.234, the running condi- 
tions were maintained as constant as pos- 
sible during the tests, namely : H. P. and 
L. P. admissions, adjustment of blast pipe 


(1) It should be noted that the method used 
also eliminates the errors which might arise 
from a defect in the calibration of the dyna- 
mometers. It is enough, for the results to 
remain exact, that there shall be no error 
with regard to the difference in the efforts 
measured by each dynamometer during the 
trials. 
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LER, tle 
opening, and pressures in the steam 
chests. 


The tests were carried out at a speed of 
110 km. (68.3 miles) an hour. 

During each test, at the end of the out- 
ward trip and also of the return trip, a 
record was made of the velocity and di- 
rection of the wind, the temperature, and 
the barometric pressure (this informa- 


— Front view of locomotive fitted with Huet deflector. 
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tion will be found in the tables Nos. | 
to 4 in figure 2). 


Results obtained. 


The figures obtained from the dyri 
mometer car records for the two tr} 
trains yielded the following gross 1 
sults : 
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Particulars obtained rom the dynamometer car records for locomotive No. 230.268. | 
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for 
ee | vie 
Outward trip. } 842 H.p.| 4410.6 879 H.P. 
(68.7) 
Return trip. } 880n.p.| 441.4 884 HP. 
(69.0) 


In condition A. ve a . 

(withoaldeieetor in, conden B. In conduiion C; In conditfon D. 

and without (With side plates (With deflector (With side plates 
side plates). only). only). and with deflector) .! 
Power SL Power Average Power Average Power Average | 
: spee speed speed : speed | 
eer reamed recorded. réalisets recorded. an recorded. heed 
—  |km.(miles a km (miles)|| C= km, (miles D= _ |km.(miles) 
Outward trip. | 773 u.P. 106.8 761 H.P. 109.3 810 HP. 108.4 820 H.P. 107.8 | 
(66.4) 67 .9) (67.8) (67.0) | 

Return trip. | 798 H.p.| 409.4 Onn) Peed O50 820 H.P.| 410.4 V16 HP. | 48.5 
(68.0) (68.35) (68.9) (67.4) | 


Particulars obtained from the corresponding dynamometer car records 
locomotive No. 230.234. 


(Ca DY = 
LA 3 853 H.P. sale 2 810 u.P. 110.6 
(69.2) (69.4) (68.7) 
440.7 855 H.P. 140.5 808 u.p.} 4109.8 
(68.8) (68.6) (68. 1) 


It will be seen that it was not possible 
exactly to maintain the speed at 110 km. 
(68.3 miles) an hour in spite of the use 
of brake locomotives. This was caused 
to some extent by the very variable pro- 
file of the trial length of line. 

As the figures recorded for the powers 
are not, for this reason, perfectly com- 
parable, a correction has had to be made. 
_ This correction has been made graphi- 
cally. Special trials made enabled measu- 
‘rements to be taken for each of the two 
locomotives, and always with the same 


cut-off conditions and the same tractive 
efforts at different speeds, and conse- 
quently it was possible to plot the curves 
of the efforts in terms of the speed. We 
easily deduced from these for each test 
run admitting the same law of varia- 
tion, and starting from the effort shewn 
at the indicated speed -— the effort at the 
speed of 110 km. an hour, and then the 
power at the same speed. We thus ob- 
tained the figures set out in the follow- 
ing table : 


Powers developed at the speed of 110 km. (68.3 miles) an hour. | 
By loco- i By loco- | 
motive | By com- By oe By com- By a By com- || motive | By com- 
230.268 3 motive : motive Z ; 
: t t parative || 230.268 arative 
without | Parative 5501 268 parative 930.268 par - p 
deflector | locomo- ; : locomo- 2 locomo- with locomo- 
=a ‘ with side ; with p dedector ‘ 
: tive tive tive ; tive 
without plates deflector and side 
side 230.234. only. 230.234. only. 230.234. plates. 230.234. 
plates. 
A A’ B B/ C Cc D 1D | 
Ree re ee rere eee 
Outward 762 844 758 | 886 806 862 813 813 
Return 796 885 776 887 826 858 769 807 


—<———— 


196 


BULLETIN OF THE INT. RAatLway CONGRESS ASSOCIATION 


FEBRUARY 1938 | 


Fig. 2. — Tables 1 to 4, giving the results obtained with the different combinations tried. | 
| 


Powers measured at the drawbar hook, between Gretz and Troyes, at a speed of 110 km. (68.3 miles); 
an hour for various conditions of the trial locomotive. 


Condition A : Without deflector and without 
side plates. 


Condition B : Without deflector, with side plates. 


Condition G : With deflector, without side plates” 
Condition D : With deflector and with side plates. 


| 


Note. — The comparative locomotive (columns A', B’, C', D’) had side plates, but no deflector. | 


in m./sec. 


ee || ee — 
Outward. A A! B B' 
ee T t 
emperature : 4 
50 ve at ES Ce 46:40" F)e ae ae ee he? 
on arrival: 90 C. (48,20 F.). 
78 95 ek Boromenne pressure : WT 878 154 924 
at start : 749 mm, (29.49”’). 
hee Sas on arrival: 751 mm. (29.57). 7166 835 163 804 
Weather : 
at start: misty. = 
138 4155 Pe on arrival: fine. 715 877 175 889 
Averages for the outward trip 762 844 758 886 
J = 15/2/36 J’ = 18/2/36 
Return. Temperature : 
3m10 at start: + 8° C. (46.40 F.). 
pee on arrival: + 90 G, (48.20 F.) 792 892 803 883 
stays 438 Barometric pressure : 
* at start: 748 mm, (29.45”). 
on arrival: 747 mm. (29.41). 781 864 750 861 
138 97 Ai te Weather : 
at start: misty. 
on arrival: rainy, 820 901 798 928 
717 50 
Average for the return trip 196 885 716 887 


Atmospheric conditions for day J’. Powers obtained at the drawbar hook (a.P| 


| Kilometric f 
points direction 
of the test of trial section Demperalute. on the onmthe on the on the i 
bi ——————— ’ : comparas ||. compara- el 
sections, in relation Barometric trial loco-| . ‘trial loco-| . 
to the direction pressure. ki tive loco- ki tive loco- a 
of the wind motive. | motive. || “°U"* | motive. 
. ———— 
ue aq 
n € ne _ - — — et 
s ‘a ae State of the weather. y 
n & On day J. On day J’. | 


Condition A. Condition B. 
J = 14/2/36. Jee BO. 


(1) Influence of the side plates. 


FEBRUARY 1938 


BULLETIN OF THE INT. Ramway CONGRESS ASSOCIATION 


197 


metric Atmospheric conditions for day J’. Powers obtained at the drawbar hook (1.p.). 
ints ; ‘ 
direction * 
ie test of trial section Temper auare: on the eee on the ony the Differ- 
et com para- a- . 
aos in relation Barometric trial loco-| , trial loco-| Pea ae os 
to the direction pressure. bev tive loco- tive loco-| Gain 
of the wind BUSI motive. OMe, motive. ie 
Ke SE EEEaeieeetead 
4 ae State of the weather. = ee ee | aren ate fGat So wos 
iS in m./sec. On day J. On day J'. 
| Condition A. Condition C. | 
2) Effect of the deflector on a loco- J = 14/2/36 J’ = 20/2/36. 
motive without side plates. eet | (C—A) 
rd trip A A A' C C! —(('--A') 
m90 
ee SE Temperature : : 742 814 794 833 4. 33 
i at start : + 2 Chee Ee 
Se on arrival: + 110 C., (51.80 F. 
4 ) ‘ 
95 KA Barometric pressure : TW 878 825 908 r 18 
at star 762 mm, (30 
i t start : ie 2), 
d i 92” ta] = 
138 oi a arrival : 760 mm. (29,92’’). 166 835 (a 881 (a) 
by ser : 4 
at staa ine. a 
455 cae on ace fine, T75 877 (a) 926 (a) 
ie for the outward trip 762 844 806 862 + 26 
jurn 15/2/36. = 21/2/36. 
: ep te rae O. ( 
70 at start: 00 320 F.). 5 
138 Ne on arrival: + 60 C. (42.80 F.) 892 813 877 + 36 
\ Barometric pressure : 
97 at start : 758 mm. (29.84). 864 824 814 90 
= Nie on arrival : 758mm. (29.84), [ rt 
} Weather : 
80 EG Weather: 904 843 894 E38 
on arrival: rainy. 
Averages for the return trip . 796 885 826 858 + 57 
Condition B. Condition D. 
djs APG. eR 1212/30. 
3) Effect of the deflector on a loco- gs Phe pean | meena Ge bomen sed 
motive with side plates. (D—B) 
rd trip B B' D 10)! (D'—B)' 
Om75 
i ture : T42 842 790 794 99 
i Sy at start: + 69 C, (42.80 F.). + 
on arrival: + 80°C. (46.49 F.). 
95 SN Barometric pressure : 194 924 814 834 +144 
at start: 762 mm, (30”). " 
438 ——7, on arrival: 763 mm, (30.04’’). 163 894 816 820 4427 
Weather : re 
155 ~ feces Len 775 889 846 gio | +450 
Averages for the outward trip | 758 886 813 813 +128 


‘ést cancelled, boiler regulator being out of order. 
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| 
Atmospheric conditions for day J’. Powers obtained at the drawhar hook (#.P.j 
Kilometric ae | 
; { 
points direction h on the 7 
of the test of trial section Penmperanare, on the Oe on the Dij 
: SSS f compara- ||, compara-| e 
sections. in relation Barometric trial loco- hivevloce: trial loco- tive loco-|  g 
to the direction pressure. ti eee 
of the wind : movive-+)| motive. * | motive. 
. ————————— ro 
— a —— || ee j 
3S I an pee State of the weather. 1 
8 = A ieee On day J. On day J’. 
Return. J = 18/2/36. = 13/2/36 | 
Temperature : | 
i fo) 
455 | 188 ‘AS ab start : 0° C., (32 ay p\ 803 883 117 793 +H 
Barometric pressure : | 
138 97 ed at start: 763 mm, (30.04). 750 861 7159 799 +. 
on arrival: 765 mm. (30.12”’). 
"7 | 50 —— Weather : 798 928 7183 827 + 
at start: misty. \ 
on arrival: fine. 
| 
Averages for the return trip . T16 887 769 807 + 
' 
| 
Condition A. Condition D. | 
(4) Effect of side plates and = 14/2/36. J! == 42/2/36: 
deflector combined. ES ol 
Outward trip. A Al D D' —( 
50 | 77 Se ite 742 814 790 791 4 
at start a 60 CG. (42.80 E). 
arrival: + 80 C. (46.40 
78 | 95 —— On amar 80 C6 re 878 sit 934 
Barometric pressure : 
at start : 762 mm, (30° De 
OT 188 _— on arrival: 763 mm, (30.04’’) 766 835 816 820 
veatber 3 . 
at Start : ye WA 
138 | 155 —— at start : fine, 775 877 846 810 
} 
Averages for the outward trip | 762 844 813 813 7 
Return. : J = 15/2/36 13/2/38 
Om63 at starts O° ( C._ (320 BF.) 
tea ee a on arrival: +30 0, (3740R)\ 792 892 171 798 
j Barometric pressure : 
138 | 97 7 at start: 763 mm. (30.04” 784 864 159 799 
on arrival: 765 mm. (30. 1 Ne 
Wit 50 — Weather : 
at aents misty. 820 904 783 827 
on arrival: fine. 
Averages for the return trip . 796 885 769 807 
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Examination of the results. 


The foregoing results, obtained with 
ifferent combinations of streamline de- 
ices used successively, enabled the fol- 
owing deductions to be made : 


1. Influence of the side plates (table 1 
n figure 2): 

This is obtained by comparing the re- 
ults of the tests in the conditions A and 
3, in accordance with the formula given 
bove, namely : 

on outward trip : 
; ; —46H.P. 

a aaa ee on return trip: 
— 22H. P. 


As was to be expected, the economy is 
legative, because, as the side plates in- 
rease the principal resisting moment, 
hey cause a loss in power. 


B 


2. Influence of the deflector on a loco- 
notive not fitted with side plate (table 2 
n figure 2). 

This is obtained by comparing the 
rials A and C, namely : 
on outward trip : 

AG) Tele LP 
on return trip: 
Di Val, 12 


3. Influence of the deflector on a loco- 
notive fitted with side plates (table 3 in 
igure 2). 

We obtained this by comparing the 
rials B and D, namely : 


fA) — (CsA) ) == 


on outward trip : 
P27. Eis Pe 

on return trip: 
7a} Lele, IP. 


4, Influence of the whole, namely 
ide plates and deflector (table 4 in fi- 
ture 2). 

This is obtained by comparing the 
rials A and D, namely : 


.D—B)—(D’—B’) = 


( on outward trip : 


es ide yy al; es 
D—A)—(D’—A’) = on return trip: 


oh Jel 12. 
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The tests carried out consequently 
enabled a sufficiently clear idea to be 
obtained of the efficiency of the arran- 
gement. 

In order to explain the differences in 
the figures of the power economies on 
the outward and return trips, for the trial 
with the deflector and the side plates, 
the velocity and direction of the wind 
on the day the arrangement was tested 
must be taken into account. As a matter 
of fact, a head wind increases the relative 
speed of the locomotive and the air, 
whilst a rear wind reduces it, and the de- 
flector must obviously be all the more 
efficient as the relative speed is higher. 

If, in particular, we consider that the 
test on the outward trip in the condition 
D (with deflector and side plates) was 
carried out with a wind which was al- 
most head on (25°) blowing at 0.75 m. 
(2.46 ft.) per second, whilst the test on 
the return trip was carried out with a 
wind in the opposite direction blowing 
al 0.60 m. (1.97 ft.) per second, it will 
be seen that there is an explanation for 
the differences between the two measu- 
rements. 

The tests also showed that the side 
plates, used by themselves, absorb power, 
whilst the power loss that they occasion 
when used in conjunction with the de- 
flector is less marked, since the economy 
obtained by the use of the deflector is 
higher when it is fitted on a locomotive 
with side plates than on a locomotive 
without them. 

To sum up, the consistency of the re- 
sults obtained shews that by endeavour- 
ing to maintain the running conditions 
constant throughout the whole series of 
tests, the method enables sufficiently ac- 
curate particulars to be obtained about 
the value of a given streamline arrange- 
ment. The relative error will obviously 
be the smaller the more efficient the 
streamline arrangement. From this point 
of view, the application given as an 
example could not be very favourable, as 
the deflector tried is only capable of 
giving a relatively limited effect. 


| 686. 258 (.73) ] 


New York Central installs first button-control 
route interlocking. 


(Railway Age.) 


ee i 
| 


On September 23, 1937, the New York 
Central placed in service at Girard Junc- 
tion, near Erie, Pa., the first installa- 
tion in America of a new type of inter- 
locking control, in which the switches 
in a route and the signal for directing 
a train movement over that route are 
all controlled by the operation of a knob 
and a button on a track model which is 
a part of the control panel. The knob 


New route type control machine. 


is located on the line representing the 
track at a point corresponding with the 
location of the signal where the train 
will enter the plant; hence it is called 
an entrance knob. The button is located 
at the point where the train is to leave 
the plant; hence it is called an exit but- 
ton. Thus, the operator does not think 
of a route in terms of individual switch 
and signal levers, but rather as having 


an entrance and an exit. The contro; 
for a complete route, involving as many 
as four crossovers, two single switches) 
and a derail, can be completed and the 
signal cleared in approximately ning 
seconds after the operator pushes thi 
exit button. The advantages of suc} 
rapid operation in a busy terminal plan# 
requiring numerous changes in routes: 
are readily apparent. | 


3 
: 
é % 
; 
= 
i 
F 3 
| 
<a 
i 
i 
; 
5 
i 


Unit as compared with route control. 


For many years, both in this cout 
try and abroad, some signal enginee} 
have favored interlocking machines cf 
which levers controlled one or moi} 
interlocking units, while others ha 
favored machines where levers ha 
controlled routes, In some Europe! 
countries the route-lever system is w 
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dely used, but in the United States the 
control of interlocking units by levers 
predominates, chiefly because of great- 
er simplificity, ease in correcting trou- 
ble, and further because in many track 
layouts more levers would be used for 
route control than for interlocking 
anit control. The new « NX » (route 
control) system is an entirely new con- 
ception. It is based on the theory that 
ul routes have an entrance and exit. 
it combines the desirable features of 
the two systems, in that a route can be 
set up more rapidly and with fewer ma- 
nipulations than in any interlocking 
system heretofore designed. 


Location of plant. 


The new plant at Girard Junction is 
located on the New York-Chicago main 
line at a point 17 miles west of Erie, Pa. 
Yhroughout the Erie division, the New 
York Central has four main running 
racks. At Girard Junction there is a 
junction between the New York Central 
and a single-track main line of the Penn- 
sylvania, which extends south to Pitts- 
ourgh, Pa., via New Castle, Pa., the Penn- 
sylvania using the New York Central 
racks between Girard Junction and 
drie. The average daily traffic through 
his plant includes about 50 passenger 
rains and 50 freight trains on the New 
York Central, and 2 passenger trains and 
0 freight trains on the Pennsylvania. 
ixtra passenger trains and freight trains 
ire operated as required, so that the 
otal train movements through Girard 


function average from 125 to 150 daily. 


West 
= To Cleveland 15B 
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Changes made at this time, 

The track layout at Girard Junction 
includes 5 crossovers between main 
tracks of the New York Central, 2 single 
switches, and 2 derails on the Pennsyl- 
vania, and a total of 10 signals. This 
plant was formerly controiled by a con- 
ventional lever-type electric interlocking 
machine with a 32-lever frame, including 
30 working levers. This machine was 
one of the early pistol-grip type, and, as 
it had been in service at this busy plant 
since August 17, 1906, the parts were 
worn to the extent that replacement of 
the entire machine was necessary. The 
only change made in the 1937 improve- 
ment was to replace the old electric in- 
terlocking machine with the new control 
machine. The switch machines, signals, 
power battery, and all wiring distribu- 
tion outside the tower were continued 
in service without change. 

The control system and button-type 
machine installed at Girard Junction 
were designed and manufactured by the 
General Railway Signal Company, this 
company adopting the name NX as des- 
criptive of its system of route control, 
the name being derived from the two 
words «entrance » and « exit ». 

The new control machine is made up 
in the form of a cabinet, the control 
panel being 13 in. high and 29 in. long. 
The track model on the face of this panel 
represents all the track sections, 
switches, and signals in the interlocking. 
The white lines representing the track 
are 3/16 in. wide, and stand out in con- 
trast with the dull black face of the 


156 Fast 
To Erie —» 


The track layout at Girard Junction, 


II—7 
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panel. The switches and cross-overs 
are represented by small, movable sec- 
trons or the track called route indicators, 
whieh ouuine the route immediately 
artier the operator pushes an exit button. 
A smalt lamp with a red lens, mounted 
benina the track lines, is located adjacent 
to each movable route indicator, and 
each such lamp is lighted when its cor- 
responding switch in the field is locked 
and not tree to be moved. Thus these 
lamps are known as « lock lights ». Small 
track occupancy lamps, mounted in the 
section representing each track circuit, 
are normally extinguished, but are illu- 
minated when a train occupies the cor- 
responding track section. 

In the line representing the track, at 
the location corresponding to each inter- 
locking signal, there is an entrance knob. 
Each of these knobs is 3/4 in. in dia- 
meter and stands out 1 in. from the face 
of the panel. The knob is hollow and 
surrounds a separate support for a round 
disk of translusceni glass with a black 
arrow, which fits in the face of the 
knob. The arrow points in the direction 
in which the corresponding signal con- 
trols, and maintains this position regard- 
less of whether the knob is turned. The 
lamp behind the arrow is illuminated 
when the route is complete and the 
signal clears. A small round white mar- 
ker on the outer rim of the knob in- 
dicates its position, this marker normally 
being in line with the track and at the 
base of the arrow in the face of the 
knob. When lining up the route, the 
knob is turned to bring the white marker 
to the top when clearing a high-speed 
signal for a through-route or a medium- 
speed signal for a diverging route. The 
knob is turned to bring the white mar- 
ker to the bottom when clearing a low- 
speed or call-on signal. 

An exit button is mounted in the line 
representing each track at the place 
where the train leaves the controlled 
area. Each exit button is 9/16 in. in 
diameter, and normally stands out from 
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the panel 5/16 in. A white arrow on 
the face of each button points in the di- 
rection a train is going when leaving the 
end of a route controlled by the res- 
pective button. When lining up a route, 
the exit button is pushed in and it then 
returns to its normal position by spring 
action. An annunciator system, includ- 
ing bells and indicator lights, informs 
the operator of the approach of trains. 
Operation of machine. 


When the operator is ready to line 
up a route through the interlocking for 
an approaching train, he turns the a 
trance knob corresponding to the point 
where the train is to enter the interiock- 
ing area. This is known as « routg 
initiation ». Next, he pushes the exi‘ 
button corresponding to the point wher 
the train will leave the interlocking area 
‘his is known as « route completion » 
This operation completed, the ie 
automatically lines up the route. First 
the route indicators, on the control pane 
line up, showing the route that way 
called for; then the switches in the fiel@ 
operate into the positions required by 
the route. Next the signal clears in thy 
field, and, on the control panel, thy 
small red lock lights appear at the point 
of their associated route indicators, indi 
cating those switches which are locke 
up. A light illuminates the arrow it 
the entrance knob, showing that th 
signal has cleared and that the route i 
ready. As the train accepts the signe 
and travels over the route, the track 
occupancy lamps on the panel in th 
route are illuminated to indicate t 
movement of the train. The light in t 
entrance knob is extinguished as t 
home signal goes to stop. As the trai 
passes through the plant and the rou 
is released, the small red lock ligh} 


disappear. : 


If the operator wishes to hold t 
route, he leaves the entrance knob in t 
same position, and the home signal auté 
matically clears for a following trail 
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If he wishes to set up a new route, he 
turns the entrance knob back to normal 
and lines up the new route in the usual 
way. The facility of holding the same 
route for a succession of trains has its 
value at Girard Junction, where there 
are numerous through movements on 
the New York Central main line. How- 
ever, the system can be made to pro- 
vide automatic route restoration by the 
train, in which case the operator pushes 
the entrance knob instead of turning it 
when lining up the route. Moreover, the 
option of manual or automatic route 


Illustration of the methods of 
machine operation. 


‘restoration can be obtained with the one 
type of entrance knob and either or both 
‘may be used as operating conditions re- 
quire. 

' Since the setting up of a route requires 
that the operator knows only the en- 
trance and exit of a route, the operation 
‘of the plant is simple, no manipulation 
charts or diagrams being required. An 
‘important point is that an operator new- 
ly assigned to this plant can readily 
learn how to handle the control machine 
without an extended period of instruc- 
tion. 
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With the new control machine, the 
Girard Junction plant can be operated 
much faster in changing routes than 
was formerly possible. With the con- 
ventional type of electric interlocking, 
when operating a switch, the lever was 
moved into the indication position and 
the operator then had to wait until the 
switch machine operated and locked up, 
at which time the indication lock on 
the lever was released to permit final 
movement of the lever. The total time 
required for the operation of each lever 
was from four to six seconds. In lining 
up a route involving several switches, 
the operator usually placed all the levers 
over to the indication point and then 
went back to each lever to complete its 
operation; therefore, the total time was 
somewhat less than six seconds multi- 
plied by the number of levers operated. 
Each crossover, single switch, and derail 
was controlled by a separate switch 
lever. For example, when routing a 
train from track 3 on the New York 
Central to the passing track on the Penn- 
sylvania, a total of 5 switch and derail 
levers and 1 signal lever were operated, 
requiring about 30 seconds of the 
operator’s time to line up the route. In 
contrast, with the new NX system, the 
operator can line up this route in about 
nine seconds from the time he turns 
the entrance knob and pushes the exit 
button umtil all the switches in the 
route operate into correspondence and 
the signal clears. This means a saving 
of about 21 seconds in time for complet- 
ing the route and clearing the signal. 
Thus, in an instance when two trains 
on close time are approaching the plant, 
a delay or a stop to one train or the 
other is frequently obviated by the NX 
control machine. 

When maintaining and _ adjusting 
switch points and switch machines, it 
is desirable to have individual control 
rather than route control, which forms 
a part of the NX system. For this reason, 
a separate test key is provided for each 
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switch, these keys being mounted in a 
row along the top of the control panel. 
When in the center position, these keys 
are disassociated with, and have no 
effect on, the normal operation of the 
plant. When a maintainer wants to test 
a switch, however, the operator must 
first cancel any route set up over the 
switch and then manipulate the corres- 
ponding test key down to place the 
switch normal, and up for reverse. A 
small lamp below each test key is light- 
ed whenever the key is moved into a 
position out of correspondence with 
the position of the switch in the field. 
This lamp stays lighted until the switch 
is over and locked in the position cor- 
responding to that of the key. These 
small lamps also light whenever a switch 
is out of correspondence with the posi- 
tion called for by the route lined up 
on the control panel. Therefore, if the 
operator sees that one of these lamps 
remains illuminated, he knows that the 
switch has failed to complete its stroke 
and lock up. In addition to being used 
for test purposes, the test keys can be 
used at any time that a switch fails to 
operate properly in the normal proce- 
dure. For example, if the switch points 
are obstructed by snow, the operator can 
throw any switch back and forth by 
manipulating the test key, thereby 
smashing the obstruction and permitting 
the switch to complete its movement and 
lock up. He can then revert to the use 
of the normal control, which automati- 
cally cuts out the test key. An important 
point is that movement of the test keys 
is ineffective when any route is esta- 
blished by normal control, and that if 
a test key is operated, a route can be 
set up over its corresponding switch, but 
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only in the position already called fo 
by the test key. 


First installation in America. 


This installation at Girard Junctior 
on the New York Central was the firs# 
installation of button-control route inter’ 
locking in the United States, althougl, 
an installation of the same NX type o 
equipment, manufactured by the Generaj 
Railway Signal Company, Limited, 
London, Sagi) was placed in servic; 
on the Cheshire Lines at Brunswick) 
England, on February 28, 1937, thi 
being the first installation of its kind i4 
the world. ! 

The control of this NX type route iz 
terlocking system is accomplished 
inter-connection of circuits, no mé 
chanical locking between knobs an 
buttons and no electric lever locks beir} 
used. Complete protection is provide 
to insure that a route is properly est| 
blished and that no conflicting rou 
can be established. The circuits ai 
arranged to provide approach, rout 
and detector locking according to mg 
dern practices. The circuits are 
of the direct-wire type, no coded equili 
ment being involved. 

The installation of the new interlo 
ing control was carried out by the sigr 
forces of the New York Central, und 
the jurisdiction of F. B. Wiegand, sigr} 
engineer, and under the supervision 
H. D. Abernathy, assistant signal 
gineer, and L. L. Whitcomb, supervig 
of signals. The major items of mate 
for this interlocking, including 
control machine and new relays, w 


furnished by the General Railway Sig 
Company. 


MISCELLANEOUS INFORMATION. 


—_—__—___— 
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New streamlined 4-4-4 tank éngine, Hungarian State Railways. 


(Designed for high-speed service on relatively light permanent way.) 


(The Railway Gazette.) 


The locomotive illustrated was built at the 


toyal Hungarian State Iron Works, Buda- 
est, from designs prepared by the Chief 
[echanical Engineer of the Hungarian State 
ailways, the Hon. Cornelius Laner de Or- 
ova, for the purpose of working an acceler- 
ted service of four- or five-coach trains be- 
ween Budapest and some of the more distant 
puntry towns in Hungary. The permanent 


‘ay on certain of the sections worked over is 


laid with fairly light rails, so that it was 
necessary to restrict the weight of the loco- 
motive as far as possible without impairing 
its capacity. Of the 85.3 tons which repre- 
sent the loaded weight of the engine, less 
The 


table below gives particulars of the perfor- 


than 15 tons rest on each coupled axle. 


mance of the engine on different grades with 
varying train loads : 


Grade Grade Grade 

pat elste 1 in 330 1 in 200 1 in 173 

Speed to 200 to 173 tor 125 
(m.p.h.) 


Weight of trains (tons). 
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There are two outside cylinders, driving the 
second pair of coupled wheels; steam distribu- 
tion is by inside admission piston valves actu- 
ated by Walschaerts gear. The leading and trail- 
ing 4-wheeled bogies have a lateral play in each 
direction of 2 3/4 in., controlled by springs. 
All the wheels are acted upon by Knorr air 
brakes, with a brake cylinder pressure for a 
speed of 44 m.p.h. of 97 Ib. per sq. in., and 
34 lb. per sq. in. for lower speeds, automatic- 
ally adjusted by a centrifugal regulator. At 
speeds over 44 m.p.h., 50 per cent of the 
weight on the leading bogie is braked, 180 per 
cent. of the weight on the coupled wheels, 
and 120 per cent. of the weight on the rear 
bogie wheels. At 75 m.p.h., the indicated ca- 
pacity of the locomotive is 740 H.P., and this 
can be increased temporarily to 900 Hp. It is 
calculated that about 10 per cent. of this out- 
put is due to the fact that the engine is 
streamlined. Under test the engine ran quite 
smoothly at speeds of 95 to 100 m.p.h, and 
it has also proved its ability to maintain a 
speed of 75 m.p.h under regular service con- 
ditions. 

Since May 22, 1937, the two engines of 
this type have been working on the easily 
graded Budapest-Miskole line, a distance of 
115 miles, where the fastest trains they haul 
are allowed 2 h. 31 m., including three stops 
absorbing 12 minutes of the total time. The 
fastest run from Miskole to Ftizesabony, 35.4 
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miles, is accomplished in the up direction: 
39 minutes (54 1/2 m.p.h.); and the next ; 
tion, from Fiizesabony to Vamosgyork, 23 
_les, in 27 minutes (51 m.p.h.). 


The locomotive has the following main 
mensions : 


Cylinders, diameter Bile sia 
Piston stroke. 125 1/2) set 
Wheels, coupled, diameter . 6 ft. 6 3/4 inj 


| 
| 
| 


Wheels, bogie, diameter. .3 ft. 6 in. 
Boiler heating surfaces, tu- 
pesis 
Large and small. . 1160 sq.ft. | 
Firebox . 133 sq. ft. | 
Total (evaporative) » | 293'sq.ehta 
Superheater 379 sq. ft. | 


Combined heating surfaces 1 672 sq. ft. 


Grate area -, 30° SQeatts 
Steam pressure. . 270 lb. per sq. 
Weight of engine in work- 


ing order . 85.3 tons. 
Adhesion weight = 2972. tons: 
Tractive effort . . 14300 Tb. 


The engine is equipped with a water 
fier, tilting grate, steam heating fitti 
pressure adjuster for running light, mech 
al lubricator, air-operated sanding gear, s] 
recorder, and a turbo-generator for ele 
lighting. The water capacity of the ta 
2200 gallons, and the coal bunker holds 4 
tons of- fuel. 


NEW BOOKS AND PUBLICATIONS. 
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NERAL MANAGEMENT OF THE SWISS FEDERAL RAILWAYS. — Mesures de 
rationalisation et d’économie prises par les Chemins de fer fédéraux depuis 1920, et 
leurs effets financiers (Rationalisation and economic measures taken by the Federal 
Railways since 1920, and the financial results thereof). — A pamphlet (8 x 114 inches) 
of 40 pages, with figures, maps and tables. — 1937, Berne, Imprimerie des hoirs, 


K. J. Wyss, S. A. 


This report is intended to inform the 
viss people about the financial situa- 
yn of the Federal Railways, the causes 
at brought it about, and the efforts 
ade by the Management to improve it 
diminish the bad consequences. 
The usefulness of the document ap- 
ars to be indisputable when it is re- 
ised that the question of transport, 
ich a controversial matter in so many 
untries, has become so important in 
vitzerland that it has resulted in the 
‘awing up of no fewer than four bills 
law. The bill tending to reform the 
‘ganisation and the finances of the 
sderal Railways will probably be the 
ost discussed. It was therefore very 
yportune to lay before the public a re- 
rt in which the true objective facts 
the situation are clearly explained, so 
at those interested might have all the 
formation at their disposal. In parti- 
Jar, the reader will be able to appre- 
ate if the sacrifices required on be- 
lf of the Federal Railways are justi- 
»d by the work they have to carry out 
d the measures the railway itself has 
plied. 

First of all the public utility of the 
ilway system is clearly explained, and 
en the fact that, owing to the general 
Onomic situation and to the competi- 
m of other kinds of transport, becau- 
of the tariff policy and the decrease 
traffic, the operating results became 
creasingly unsatisfactory from 1930 to 
36. The Management of the Swiss Fe- 
ral Railways endeavoured to find a 


remedy not in increasing the rates but 
rather the train services, and by grant- 
ing special tariff concessions. 

Amongst the reforms introduced in or- 
der to reduce the costs and increase the 
efficiency and flexibility of the railway, 
were first of all those of an organic 
kind. The number of divisional areas 
was reduced from 5 to 3. The divisions 
of the General Management and the area 
managements were reduced from 52 
to 22. 

Many of the general services have 
been centralised : the stationary service, 
the district accounts, medical services, 
etc. As regards the actual working, the 
station services have been completely 
altered, transport of goods, both parcels 
and complete wagon loads, has been re- 
organized, the goods timetables revised, 
the operating and locomotive staff have 
been amalgamated in the depots, etc. As 
regards the purchasing department, a 
central service has been introduced in 
place of the district offices, and 19 local 
stores suppressed. Similarly, the loco- 
motives and rolling stock department 
has specialised and regrouped its large 
shops, and also concentrated the sheds. 
Rationalisation has also been applied to 
obtain more methodical utilisation of 
the stock and staff. 

The technical methods introduced to 
increase the efficiency of the staff are 
then described. In the offices, the use 
of calculating and accountancy machi- 
nes has been extended, and machines 
for perforated cards and latterly ac- 
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counting machines with counters have 
also been introduced. The important 
stations have been equipped with trac- 
tors, electric trolleys, or low loading 
trucks. The construction of interlock- 
ing signal boxes, if not always resulting 
in immediate economies, has made it 
possible to increase the safety and effi- 
ciency. 

The elimination of many level cross- 
ings has resulted in expenditure only 
partly made good by savings on keep- 
ers; the remainder should in justice be 
borne by the public authorities. Where 
level crossings have been retained, new 
arrangements have made it possible to 
cut down the staff. 

In the rolling stock department, men- 
tion must also be made of fixed train 
heating equipment, fixed plant for test- 
ing and filling up brakes, and the fitt- 
ing of continuous brakes to goods trains. 
The permanent way department has de- 
veloped its mechanical equipment. Elec- 
trical equipment and new signals have 
been installed in the electric substa- 
tions. 


[ 383 (093 (497.1) | 
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Special mention is made of electrific: 
tion which, according to the detaile 
calculations given in an appendix, re 
sults in important traction economie 
and moreover has largely contribute 
towards retaining or even increasin 
the traffic. 

After this review of the various ratic 
nalisation measures and improvement 
mentioned above, the report endeavoul 
to estimate their effect on the annual e3 
penditure of the Swiss Federal Rai 
ways. Several appended tables make 
possible to follow the evolution year b 
year. The report ends with some detai 
on the kilometric costs (train-kilometr 
axle-kilometre, gross tonne-kilometre) i 
1920 and 1936. 

Everyone will be in agreement wil 
the final conclusion, which shows thi: 
the steps taken to date have met wit 
success, and will agree that the Gener: 
Management has fully attained its obje: 
in laying this report before the publi 


E. Mg) 


the University of Paris. — Histeire des Chemins de fer Yougoslaves (History of the Jugo 
slavian Railways (1825-1937).. — One volume (6 1/4 x 9 7/8 inches) of 366 pages wit 


8 inset maps. 
60 frances, French currency). 


Writing the history of the Jugosla- 
vian Railways was an extremely com- 
plicated and difficulty task. The pre- 
sent Kingdom of Jugoslavia is formed of 
two former independent States and _ se- 
veral provinces formerly belonging to 
other countries. The result is that the 
railway system is made up of lines of 
very various origin. The construction 
of these lines, moreover, came up 
against all sorts of difficulties. The 
cause thereof is to be found in the geo- 
graphical and economic conditions of 
the regions served, the political chan- 


| 
ARNAOUTOVITCH (Dragomir). — Graduate in Law, University of Belgrade, Doctor | 
1937, Paris, Dunod, publisher, 92, rue Bonaparte (Price, paper bound 


ges which they often underwent, a 
the outside influences to which th 
were subjected. 

During thirty years, the author hj 
had a close connection with railway i} 
terests in Serbia and Jugoslavia. He 
collected very complete informatig 
from reliable sources which has made 
possible for him to follow the develo 
ment of the railways since their cr 
tion, both in Serbia and in the parts 
Jugoslavia formerly under Austrian ru} 

His work shows the profound effed 
of the most striking events in Europe} 
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ustory over more than a century, espe- 
‘ially since 1900. The subject is dealt 
vith under the most diverse aspects, but 
t is above all political questions and the 
way the undertakings were financied 
hat aroused the most discussions and 
equired the greatest efforts and perse- 
rerance. 

The best part of the book is the re- 
ew of the period just after the War, 
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during which the work of forming, or- 
ganising and developping the present 
railway system is described in detail. 
This book is the first noteworthy 
study devoted to the history of the Ju- 
goslavian railways. Written with en- 
thousiasm, but also with great regard to 
truth and accuracy, it is a very impor- 
tant contribution to railway literature. 


E. M. 


BARRIE (D. S.). — Modern Locomotives of the London, Midland and Scottish Railway 
_ Company. — A pamphlet (5 1/2 x 8 1/4 inches) of 34 pages, with 27 figures. — 
THE LOCOMOTIVE PUBLISHING Co. Ltd, 3, Amen Corner, London E. C. 4. (Price : 


ash: ). 


This little book is published with the 
-onsent of the L.M.S. Company, and Mr. 
YTANIER, Chief Mechanical Engineer of 
he Company, was goods enough to write 
| preface to it. 
| The author gives a concise review of 
he evolution during the last few years 
f the L.M.S. Railway’s standardised 
tock of locomotives, with particular re- 
erence to the « Royal Scot » and 
_ Princess Royal » classes, the most re- 
ent « Coronation » locomotives and the 
rial turbine locomotive. The standar- 
ised steam goods engines and shunting 


[624.1394 (49) ] 


‘The editor of The Railway Gazette 
as collected together in this book a se- 
es of diagrams previously published in 
he Railway Gazette, showing the out- 
ne of the principal locomotives of the 
nglish railways, as well as their lead- 
ig dimensions and characteristics. The 
agrams relate to both passenger and 
»0ds locomotives and shunting engi- 
*s; they have all been conceived ac- 
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engines are also reviewed, as well as the 
diesel-electric shunting engines. As Mr. 
STANIER reminds readers in his preface, 
in spite of the rapid development of 
electric traction, the road motor and 
aeroplane, the bulk of the public. re- 
mains deeply interested in the steam lo- 
comotive; they will much appreciate 
this little book whose illustrations have 
been selected with the greatest care, 
while the railway engineer will find it 
just as interesting on account of the ac- 
curacy of the technical data. 
AT C. 


British Locomotive Types. — One volume (6 * 9 1/2 inches), comprising 113 plates of 
locomotive diagrams. — Published by THE RAILWAY PUBLISHING Co. Ltd., 33, Tothill 
Street, S. W. 1. — 1937. (Price: 5 sh. net.) 


cording to a standard pattern as regards 
giving the weight on the wheels, the 
wheelbase, and the dimensions of the 
body, boiler and tender; under each dia- 
gram there is a table giving information 
about the heating and superheating sur- 
faces, the tubes, and the tractive effort. 

The locomotives of each railway, gi- 
ven in alphabetical order, are grouped 
as far as possible in the same order, ac- 
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cording to type, so that any particular 
diagram can easily be found. This col- 
lection, edited with extreme care, is the- 
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The Railway Carriage and Wagon Handbook. —- One volume (7 1 [2X5 inches) of 366 
pages, with 70 figures and tables, — THE LOCOMOTIVE PUBLISHING Co. Litd., 
3, Amen Corner, London E. C. 4. (Price: 3 sh. 6 d.) 


The Locomotive Publishing Company 
has completed its well-known series of 
handbooks on railway stock by publish- 
ing a book giving the general principles 
governing the construction, repair and 
maintenance of passenger and goods 
stock. The most important chapters 
deal with the construction of the body, 
in wood or metal, and the frame and 
bogies of carriages, and the construction 
of wagons. Other chapters give very 
full information on the way wagons are 
painted, the construction of wagons by 
welding, the couplings, particularly au- 
tomatic couplings, the running gear and 
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refore a first-class source of informationf 
about the locomotives of the four Bri- 
tish main-line Railways. 


H 
i 
( 
\ 
} 
| 
{ 


springing, vacuum and compressed-ahi 
brakes, as well as on the lighting, heat) 
ing and ventilation of carriages. The 
author also describes the principles or 
which shops for the mass production 0 
wagons and shops for repairing carria 
ges are organised according to modert 
planned working methods; finally he 
goes into the question of organising the 
inspection, maintenance and cleaning 0} 
carriages. This valuable handbook i 
completed by a great many tables giving 
numerical data, references to material 
specifications, etc. 

A. C, 


Article « New steam locomotives of the Austrian Federal Railways », byj 
E. KARNER. 
Page 1, 1st column, 13th line from the top 
— Instead of : — « its services, either by running, ... 


Readme « its services, or to run... 


